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(57) Abstract 



This invenhon relates to somatostatin agonist compounds which are potent with high selectivity towaid the receptor subtype 2 
Compounds of formula (D includmg phannaceuticaUy acceptable sails and hydrates thereof are disclosed. These compounds are useftjl in 
the treatment of diabetes cancer, aaomegalyi reatenosis. depression, irritable bowel syndrome, pain and diabetic retinooathv Manv of the 
compounds are also orally active. , ' / ui uic 
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TITLE OF T HE INVT!N7 Tn]V f 
SOMATOSTATIN AGONISTS 

BACKGROTTND OF TWV. nyyipiivn'Tn^vT 

Somatostatin (SST) is a widely distributed peptide occurring 
in two forms SST- 14 (with 14 amino acids) and SST-28 (with 28 amino 
acids). SST has multiple functions including modulation of secretion of 
growth hormone, insuUn, glucagon, pancreatic enzymes and gastric 
acid, in addition to having potent anti-proliferative effects. 

The mechanism of action of somatostatin is mediated via 
high afSnity membrane associated receptors. Five somatostatin 
receptors (SSTRl-5) are known (Reisine, T.; Bell, G.I. Endocrine 
Reviews 1995. 16. 427-442). All five receptors are heterogeneously 
distributed and pharmacologically distinct. Structure-function studies 
1 5 with a large number of peptidal analogs have shown that the Trp-Lys 
dipeptide of somatostatin is important for high-afSnity binding. The 
availabiUty of these receptors now makes it possible to design selectively 
active ligands for the sub-types to determine their physiological 
functions and to guide potential clinical appUcations. For example, 
studies utilizing subtype selective peptides have provided evidence that 
somatostatin subtype 2 receptors (SSTR2) mediates the inhibition of 
growth hormone release from the anterior pituitary and glucagon 
release from the pancreas, whereas SSTR5 selective agonists inhibit 
insulin release. These results imply the usefulness of SSTR2 selective 
25 analogs in the treatment of diabetes and many of the compounds of this 
invention have that selectivity. 

In addition, the novel compounds described herein are 
useful in the therapy of a variety of conditions which include 
acromegaly, retinal neovascularization, neuropathic and visceral pain, 
30 irritable bowel syndrome, chronic atrophic gastritis, Crohn's disease, ' 
rheumatoid arthritis and sarcoidosis. The instant compounds inhibit 
cell prohferation and cause the regression of certain tumors including 
breast cancer. They are useful in preventing restenosis after 
angioplasty, they prevent non-steroid antiinflammatory drug (NSAID) 
35 induced ulcers, they are useful in treating colitis and to inhibit cystoid 



20 
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macular edema. Their central activities include promotion of REM 
sleep and an increase in cognitive function. They also have analgesic 
activities and can be used, for example, to treat cancer pain, cluster 
headache and post operative pain and they are useful in the prevention 
and treatment of migraine attacks and depression. The compounds 
described herein may be used in combination with other therapies, for 
example, with rapamycin to treat cancers, restenosis and 
atherosclerosis and with angiotensin converting enzyme inhibitors and 
insulm in the treatment of diabetes. The compounds of this invention 
are also remarkably reduced in size in comparison with the natural 
hormone and its peptide analogs such as octreotide and segUtide, which 
allows ease of formulation. Many of the instant compounds show 
activity following oral administration. 

5 SUMMARY OF THE TNV]^^T r>]v|^ 

This invention relates to compounds represented by formula 

I: 



0 




as well as pharmaceutically acceptable salts and hydrates thereof, 
wherein: 

Rl is selected from the group consisting of: -Ci-ioalkyl, -aryl 
aryKCi-ealkyl)., (C3-7cycloalkyl)(Ci-6alkyl)-. (Ci-5alkyl)-K-(Ci-5alkyl)- 
aryl(Co-C5alkyl)-K-(Ci-C5alkyl)., and (C3-7cycloalkyl)(Co-5alkyl).K-(Ci ' 
Salkyl)-, 
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-S02N(R2)2, .N(R2)s02 phenyl, or -Nai2)S02R2i 

K is selected from the group consistmg of:' -O- .S(0)„ 
-N(R2)C(0)., .C(0)N(R2,., .cr2.cr2. ^ l^,. ' ' 

Rla is selected from the group consisting of: H and C 1.3 alkyl; 
CH2W1, and C3-7cydoaIkyl, and when two R2 gr„up3 ^J^'^^, 

*sr;i^tr^~-rra^"^^^^^^ 

».u.ngO,Sor^«3,.hereRla^:lr;:^;e"^^^^^^ 
alkyl being optionaUy substituted by OH- 

^ and when R2 represents CLgalkyl', it may be substituted by 1 to 5 
halo groups, S(0):nR2a 1 to 3 0R2a groups or C(0)0R2a ; 

R2a is selected from the group consisting of: H and Ci-Cgalkyl 
optionally substituted with OH; ' 

Zl is selected from the group consisting of: -0-. -CHs- and -NR2a; 

Z2 is selected from the group consisting of: -O-, -CH2- -CHR2b. 
and -NR2b. and when Z2 represents NR2b . ^an be optionally Unked to 
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Rlc. Q or W to form a C5.8 cyclic ring, which can optionally be 
interrupted by O, S(0)nj or NR2a; 

R2b is selected from the group consisting of: H, Ci-salkyl 

'!nu'^''^9' -(CH2)nC02R2 .(CH2)nCON(R2)2, .(CH2)„0H and 
-(CH2)nOR^; 

W is selected from the group consisting of: H, Ci-salkyl 
-(CH2)t-aiyl. wherein aryl is selected from phenyl, biphenyl and 
10 naphthyl, 

-(CH2)t -heteroaiyl wherein heteroaryl is selected from tetrazolyl 
oxadiazolyl thiadiazolyl, triazolyl and pyrazinyl. -(CH2)aC(0)OR2 
-(CH2)qOR2, .(CH2)qOC(0)R2, .(CH2)qC(0)R2, -(CH2)qC(0)(CH2 Wl 
-(CH2)qN(R2)C(0)R2 .(CH2)qC(0)N(R2)2, -(CH2)qN(R2)S02R2 
15 -(CH2)qN(R2)C(0)N(R2)^ -(CH2)qN(R2)C(0)OR2 
-(CH2)qN(R2)S02N(R2)2, and -(CH2)qS(0)niR2, 

wherein the heteroaryl portions thereof are optionally substituted 
halo. R2. N(R2)2 or 0R2, and R2. (CH2)q and (CHsH L ^p" 
^ subshtuted with 1 to 2 of Ci-4alkyl. OH. OC^s alkyl, OCCHaWl. OC3 7 
20 cycloalkyl. CO2H. CO2C1.8 alkyl. C02(CH2)t -axyl. CO2C3.7 cycloalkyl ol 
1-3 halo groups, and 

said aiyl portion is further optionally substituted with 1 to 3 of 
halogen. -0R2. -C0N(R2)2, -C(0)0R2, Ci-4alkyl, -S(0)mR2 -N(R2)o 
-CF3 or lH-tetrazol-5-yI; 



25 



Q represents a member selected from the group consisting of: 



— (CH2)5-V-(CH2)y-- ; — (CH2)-C-(CH2)y— 

R7a 



-(CH2)x-V— C-(CH2)y— 
R7a 
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? V/ ,rv^\— -(CH2)-V-(CH2)y-C- 

— (CH2)x-9-~^~^^'^2)y • R7a 

la 



37a 

and 



r7 

-C-(CH2)x-V-(CH2)y- 



j,7a 



Wherein x and y are independently 0. 1. 2, 3, 4. 5 or 6; 
5 V is selected fro. the group consisting of -N(ReaK -S(OW. -O- 

-C0NR2. and -NR2C0-; 

B6a is selected from the group oonsWng of hydxogen, C^M 
R2C(Cl>andR2S02-; 

10 „ ■ ^ Qelected from the group consisting 

k1 and are independently seleCMu ir 

of hydrogen, Cl-ealkyl. CF3 

R8 is selected from the group consisting of -NE*K5 , . 

20 C(=0)R2, 2,2,2-trifluoroethyl. 3.3.3-tnfluoropr py 
--^^•andK.t^ntc.„^^^^ 

25 groups, 1-7 halo ' ' ^ c OXR^,, N(K2)C(0,N(K%, 
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u .n-oup consisting of. 
E is selected from the gr 7^ ^^^^^^^2)^^, 
,c..-CN>,-CC=N-^-^>-^' ,,3.,.,i.o.a.eoptionaUv 
, aKlOareindependentlyH-C^S^^^^^ 
5 ^ nd represent a C3-8 cycUc nng. 

.a.entoget^--y^^,,^2a.. 
interrupted by O.^'^ 

.v,^ eroup consisting of- 
B is selected from the groP 

6^ external to the rings 

. C'^ „p.es»t3 an aromatic o.non« 
rt,, structure wVerai.: 
GisKCHorC; 
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=N-,NRll,=NC(0)-,-N(Rll)C(Rll)2.or-C(Rll)2-; 
and 

Rll isH, Ci -C8 alkyl, -(CH2)pOR2, -(CH2)nN(R2)2 

10 (CH2)pN(R2)S02Ci-C4 alkyl. -(CH2)pC(0)N(R2)2. or -(CH2)pC(0)OR2 
where heteroaryl is tetrazole oxadiazole. imidazole or triazole which is 
optionally substituted with R2. 0R2 or N(R2)2 and where p is 0-3; 

A is a fused aromatic or non-aromatic ring, having 5-12 
15 atoms, and containing 0-4 heteroatoms selected from O. S and N 

optionally substituted with 1-3 groups selected from: Ci-g alkyl.'halo, - 
OR^, N(R^)2, methylenedioxy, -S(0)mR2, -CF3, -OCF3 -NOo - 
N(R2)C(0)(R2). -C(0)0R2. -C(0)N(R2)2. -IH-tetrazol-S-^I, -S02N(R2)2 - 
N(R2)S02 phenyl, N(R2)C(0)N(R2) and -N(R2)S02R2- 
20 ' 

m is an integer from 0 to 2; 
n is an integer from 0 to 3; 
25 q is an integer from 0 to 3; and 

t is an integer from 0 to 3. 

Pharmaceutical compositions and methods of treatment are 
also included. 



30 



PETAIT. DESCRTPTTO^ nF T^pn.^y^y^^^ 

The compounds of the present invention are agonists of 
somatostatm and selective toward somatostatin receptor subtype SSTR2 
The compounds have a number of chnical uses including in the 
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treatment and prevention of diabetes, cancer, acromegaly, depression 
chronic a rophic gastritis. Crohn's disease, ulcerative coL^ ' 
.nopathy arthritis, pain both viseral a^d neuropathic and to prevent 
restenosis. Many of the compounds are orally active 

One object of this invention is to describe such compounds 
somatostatintg"^'" ^ " ^^^^"^^ ^^the 

such compoutrr^ '"^^'^ ^™ 

Another object is to describe methods of use and 
compositions which contain the compounds as the active ingredient 

h reof. Further objects will become apparent from readingThe 
following description. 

In one aspect of the invention, the compounds and their 
Pharmaceutically acceptable salts and hydrates of tixe present invention 
are those of structural formula T: mvention 




wherein 
Rlia 



r 



selected from the group consisting of: Ci-Cio alkyl. aiyl 
aryl (Ci-Ce alkyl). (C3-C7 cycloalkyl)(Ci-C6 alkyl)-, (Ci-Cg 
alkyl).K.(Ci-C5 alkyl)-. aiyl(Co-C5 alkyl)-K-(Ci-C5 alkyl)- 
and (C3-C7 cycloalkyl)(Co-C5 aikyl)-K-(Ci-C5 alkyl)-.where 
K is -0-, -S(0)m-. -N(R2)C(0)-, -C(0)N(R2)., .CR2=:CR2.. or - 
C/C-, wh^eR2 and alkyl may be further substituted by 'l to 5 
halogen. S(0)niR2a. 1 to 3 of 0R2a or C(0)0R2a, and I^^Hs 
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10 



R2is 



15 



Rla is 

20 

R2a is 
25 R2big 

Rlc is 



Zl is 
Z2is 



selected from: phenyl, naphthyl, biphenyl, quinolinyl 
benzofuranyl, thiazolyl, and benzimidazolyl. and wwL the 

-0R2 .ethylened.0.. .3^^^ 11 1^^^^ ^ ^ 
mtro. -N(R2)C(0)(R2), .c(0)0r2, -C(0)N(R2)(r2) ih 

selected from: hydrogen. Ci-Cs alkyl. (CH2)t an.] and C. 
C7 cycloalkyl. and where two C^-Ce alky, g^oup^^'r 
present on one atom, they optionally are joined to fonn a C3. 

I ta^"^' ^^'^"""^^^ ^^^^^^^"^ sulfur or NR3f 

where R3a is hydrogen, or C1-C6 alkyl. optionally ' 
substituted by hydroxyl; A^l is defined in the body of the 

selected from the group consisting of hydrogen, and C1-C3 



selected from the group consisting of hydrogen and C1-C3 
alkyl. said alkyl optionally substituted by hydroxyl; 

selected from hydrogen, Ci-Cg aikyl. (CH2)t aryl - 
CCH2)nC02R2.(^^^^^^^ 

30 " TchTorT "^/fT insisting of hydrogen. -(CH2)qSR2 

-(CH2)qOR'i and C1-C8 alkyl; 

selected from the group consisting of -0-, -CH2- and -NR2a; 

selected from the group consisting of -O-, -CH2.,-CHR2b. 
and -NR2b ^^en Z2 is NR2b i^ ^an optionaUy be linked to 
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Rlc Q and/or W to fonn a C5.8 cyclic ring, which can 
optionally be interrupted by oxygen. 8(0)^^ or NR2a. 

W is selected from the group consisting of: hydrogen Ci Tc 

alkyl. (CH2)t aryl. -(CH2)qC(0)OR2, .(CH^oS' ' ' 
(CH2)qOC(0)R2 -(CH2)q2(0)R2 -(CH2)qXcHo) , 
(CH2)qC(0)N(R2)2. -(CH2)qN(R2)C(0)R2 ^^^^^ " 
(CH2)qN(R2)S02R2..(CH2)qN(R2)C(0)N(R2)2 
(CH2)qOC(0)N(R2)2. -(CH2)qN(R2)C(0)OR2 
(CH2)qN(R2)S02N(R2)2, -(CH2)qS(0)niR2, aLd (CH2)t 
heteroa^l where the heteroa^yl is tetrazole. oxadiazole. 
hiaiazole, tnazole or pyrazine. which is optionally 
substituted with R . N(R2)2 and 0R2 whereV fcH2)q and 
(CH2)t are optionally substituted with 1 to 2 C1-C4 allll 
0R2 C(0)0R2 1.3 halo and said aryl is optionally ' 
substituted with 1 to 3 halogen. -0R2 -C0N(R2)2 .C(0)0R2 
C1.C4 alky,. -S(0)^R2 n(r2)2, cFg or IH-tetrazd^^y^ ' 

Qis selected from the group consisting of: 

F,7a 

R 

-(CH,),-^---V-(CH2V~ and -(CH2),-V-(CH,),-^1 

where x and y are independently 0. 1, 2. 3. 4, 5, 6; 

V is selected from the group consisting of-N(R6a). .s(0)n,- o 

CONR2.and.NR2cO-; ^^^m . -U-, - 
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R6ai 



. v^-l C6 alkyl, tnfluoromethyl and aryl; 
selected from the group conaisting of 

Y 

R5 



R8 is 



'- "~"^NRio and /-Nf— R'* 



1 

R4 and r5 are independently selected fron, f>, 

3,3 3-tnfluoropropyl, (CHgH cyclopropyl. or R4 and R^Zl' 
be taken together to form -(CHo)/l rrWoT ^""^^^"^^y 
C(R2)2.. .0, .S(0)^. J^lTff^^^-- La is - 
fnQ -J,- ^ ^^^^■''^ and e are independently! 

selected from the group consisting of -SOa- -C0fCm2u, 
C(=N.CN).. -C(=N.N02). and ■C(=N.S0^(K2^fe^r ' 



25 

Eis 
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Bis 



selected from the group consisting of a noncychc 
heterocyclic or heterobicyclic ring selected from the group 
consisting of & 




■y. (CH2)q 

R2 




, and 



where attachment points are indicated by lines 6) , . . 

OT,^ 4. xu . external to the riners 

and to the open nng which are optionally substituted by Ci 
C6 alkyl and where R2 and (CH2)q are described above; 



G is N, CH or C=; 



Yis 



X is 



is H, Ci -C8 alkyl, CF3, CH2CF3. -(CH2)nOR2 .(CHo) Wr2^« 

'X^^nT"''' WH2)C(0)R2 (?CheLZr 
(CH2)pN(R2)S02Ci-C4 alkyl, -(CH2)pC(0)N(R2)2, or -(CH2)pC(0)OR2 
where heteroaiyl is tetrazole oxadiazole. imidazole or triazole which is 
optionally substituted with r2. or2 or N(R2)2 and where p is 0 3; 



-C(0)-, -SO2-, -C(ORll)=, -C(SRll)=. .C(NRll)= =N- 
N(Rll)-. =NC(0)., or -C(Rll)2.; ' ' 

-N(Rll)-. =N.. =N-C(Rll)2-. -N(Rll)C(Rll)2- -O- 
-0-C(Rll)2.. -S-, -S-C(Rll)2- or C(Rn)2; ' ' 
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where regioisomers are present, all are included; 



10 

m is an integer from 0 to 2; 
n is an integer from 0 to 3; 
15 q is an integer from 0 to 3; and 
t is an integer from 0 to 3. 



20 relates to co^f^'/ °^ P^^^^^^^ interest 

reiates to compounds of formula lb: 




? H 

R^-C-N-E-B-G X 
C=0 




■Q R8 



lie w 



lb 

as well as the pharmaceutically acceptable salts thereof 

Whfiroin* * 



25 wherein: 



wo 98/44922 



PCT/US98/06488 



10 



15 



20 



25 



-14- 

Rl 



30 



fc.02N(R^)(R2), -N(R2)S02 phenyl, or -N(R2)S02R2; 

R2 is selected from: hydrogen, Ci-Cr alkvl fPWoU . i ^ ^ 

C7 cycloalkyl, and where two Ci-Ce a ky ^o^ll' ^ ' 

o+ .1 . " aiKyi groups are present on onp 

' "'"""""^ "° '"^ ^ °3-C8 cyclic ring, ojl^.y 

mcluing o^gen, suliur or NR3a, „h.re E3a hydrogen or Cl^ 

aJkyl, optionaUy substituted by hydroxyl: 



alkyl, said aJkyl optionaUy substituted by hydro^tyl; 

^'r'xn.^h °f -O-. -CH2-.-CHR2b. 

oxygen. S(0)n. ^r ^1 

^„ •'y'^'K™. Cl-Cs alkyl, (CHok aryl - 
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"'^"^^ *^ . Of hydrogen, and C.-Cs 

10 preferably tetrazole, oxadiazole, thiadiazole tri...U 

Qia s=l«ted from the group consisting of: 

-(CH.),-^-(CH^ _ ; -,CH.,,-V-|1,CH,,,- ; 

20 ~'°"=''~'.7^-'°"=''- and -(CH,l,-v-,CH,V-<i- 

where x and y are independently 0, 1, 2, 3, 4, 5, 6; 

25 C0NR2. and -NR2co- ' ' 
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R6a ig 



5 

R8is 



1 alkyl, tnfluoromethyl and aiyl; 



selected from the^^oup consisting of 

Rio R'* 
10 R4 and R5 are independently selected from fV, 

heteroaryl, -C(=0)N(R2)2 -C(-0)R2 ooo. -1 ' 

3,3.3-trifluoropropyl(CH9W? f' "^^^^^^ 
beta^entogetL™^^^^^^^ 

C(R2)2, .0, .S(OW or -N rV d Lf f ^ " " ' 
foq co-ju . ^ ' ^ e are independently 1 



25 Eis 
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B is selected from the group consisting of a noncyclic . 

heterocycUc selected from the group consisting of 

R2 



or 



R2 R2 



l' and l'"^^^^^!- 



where attachment points are indicated by lines i\) ^ 

»«j * ii- . external to the rines 

and to the open nng which are optionally substituted by Ci 
C6 alkyl and where R2 and (CH2)q are described above; 



10 Gis N,CHorC=; 



Yis 
15 Xis 
Rll 



IS 



-C(0)., -S02-, -C(ORll)=. -C(SRll)=, -C(NRll)= -N- 
N(Rll)-, =NC(0)-, or -C(Rll)2.; ' ' 

-N(Rll)., =N.. =N-C(Rll)2-, -N(Rll)C(Rll)2- -O- 
-0-C(Rll)2., -S-, -S-C(Rll)2- or C(R11)2; ' ' 

H, Ci -Ca alkyl, CF3, CH2CF3, -(CH2)pOR2, .(CH2)nN(R2)2 
(CH2)pN(R2)C(0)N(R2)2. -(CH2)pN(R2)C(0)R2. (CH2)2 
heteroaryl, (CH2)pN(R2)S02Ci-C4 alkyl - 
(CH2)pC(0)N(R2)2, or -(CH2)pC(0)OR2 Uere heteroaryl is 
tetrazole, oxadiazole, imidazole or triazole which is 
optionally substituted with R2, 0R2 or N(R2)2 and where d 
is 0-3; 



A IS a fused aryl or heteroaryl group 1-4 atoms of which are 

heteroatoms of N, O and/or S; cycloalkyl; or heterocycloalkyl group 1-3 
atoms of which are heteroatoms N. O and/or S, said aryl. heteroaxyl 
cycloalky or heterocycloalkyl group containing from 5 to 10 atoms and 
30 bemg op^onally substituted with 1-3 groups of'ci-Cs alkyl h^l" 
OR^, n(R2)2, methylenedioxy, -S(0)n,R2. -CF3. -OCF3. nitro, - 
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ZlTT' ""^^^^T' -^^^)^^«')2. -lH-tetrazol-5-yl. -S02N(R2)2 
Nm2)S02 phenyl. N(R2)C(0)N(R2) or .N(R2)S02R2. and in the cL! 
where regxoisomers are present, all are included; 



10 



m is an integer from 0 to 2; 
n is an integer from 0 to 3; 
q is an integer from 0 to 3; and 
t is an integer from 0 to 3. 



r.l . . °^ compounds that is of particular interest 

relates to compounds of formula Ic 

15 



" H 



Q 



R 

C=0 




■R8 



lc W 



Ic 



^« well as pharmaceutically acceptable salts thereof, 
20 wherein: 

is selected from the group consisting of: Ci-Cio alkyl, aryl 

aryl (Ci-Ce alkyl), (C3-C7 cycloalkylXCi-Ce alkyl)- (C1-C5 
alkyl)-0-(Ci-C5 alkyl)-, and aiyl(Co.C5 alkyl).0-(Ci.C5 
alM). where R2 and alkyl may be further substituted by 1 
to 5 halogen, S(0)mR2a 1 to 3 of 0R2a or C(0)0R2a, ^nd 
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aryl is selected from: phenyl, naphthyl, biphenyl, 
quinolinyl. isoquinolinyl, indolyl, azaindole. pyrfdyl 
benzothienyl. benzofuranyl, thiazolyl. and benz JdLzoIyl. 
and where the aryl is unsubstituted or substituted with a 
substitutent selected W: 1 to 3 of Ci-Ce alkyi, 1 toTof 

CF3. -OCF3, mtro, -N(R2)C(0)(R2), -C(0)0R2 . 
C(0)N(R2)(R2), .iH.tetraz0l.5-yl. -S02N(R2XR2) .n(r2)so, 
phenyl, or -N(R2)S02R2; ' ^ 

selected from: hydrogen. Ci-Cg alkyl. (CH2)t aryl. and C3- 
C7 cycloalkyl. and where two Ci-Ce alkyl groups are 
present on one atom, they optionally are joined to fonn a Cg- 

where R3a ,3 hydrogen, or Ci.Ce alkyl. optionally 
substituted by hydroyyrl; 

selected from the group consisting of hydrogen and Ci-Ca 
alkyl, said alkyl optionally substituted by hydroxyl; 



10 

R2is 



R2a is 

20 



Z2 



selected from the group consisting of -0-. -CH2-,-CHR2b. 

S "So" W f/' " °« '-'^ ^ 
K Q and/or W to form a C5.8 cyclic ring; 

''^''''^^^''^^y^ogen, C1-C8 alkyl. (CH2)t aiyl, . 

•''^''2)nCON(R2)2, .(CH2)nOH or - 

selected from the group consisting of hydrogen and Ci-Cs 
alkyl; 

selected from the group consisting of: hydrogen. Ci.Cg 
alkyl, (CH2)t aryl, .(CH2)qC(0)OR2. -(CH2)aOR2 - 
(CH2)qOC(0)R2 -(CH2)qC(0)R2 -(CH2)qC(OXCH2 Wl 
35 ^CH2)qC(0)N(R2)2.-(CH2)qN(R2)C(0)R2 - '^^''2)taxyl. . 



25 R2bis 



Rlc ia 

30 

Wis 
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(CH2)qN(R2)S02R2, -(CH2)qN(R2)C(0)N(R2)o . 
(CH2)qOC(0)N(R2)2, -(CH2)qN(R2)C(0)OR2 / 
(CH2)qN(R2)S02N(R2)2. -(CH2)qS(0)„,R2, (CHgH 
heteroaxyl where the heteroaxyl is preferably tetrazole 
oxadmzole, thiadiazole. triazole or pyrazine, which is 

r t r^i? witi^ 1 to 2 ci 

C4 alkyl. 0R2 C(0)0R2 1.3 halo and said a^l is optional y 
substituted with 1 to 3 halogen, -0R2, .C0N^2)2 .So)OR2 
C1-C4 alkyl, -S(0)„,R2 N(R2)2. CF3 or miJll ^T ' 

Q is selected from the group consisting of: 

-(CH,)r- ; -(CHA-V-(CH,)- ; -.iCH,)^tiCH,)^— . 

-(CHJ.-^-(CH,,,- ; -W.-v-llfCH^,- ; 

-(CHA-C-V-(CH^- and -(CH,),-V-(CH,l4- 

R • 

where x and y are independently 0, 1, 2, 3, 4. 5, 6; 

selected from the group 
C0NR2. and -NR2cO-; 

R6ais "fro- the group consisting of hydrogen or C1-C8 
alkyl, r2cO- and R2s02-; » x » 

R7 and R7a are independently selected from the group consisting of 
hydrogen, Ci-Ce alkyl, trifluoromethyl and axyl; 



Vis ««iected from the group consisting of.N(R6a)., .s(OU- O 
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R8 is selected from the group consisting of 

d4 WrS 



10 



15 



■ f^io R* 

J 

R4 and R5 are independenU^ selected from the group consisting of R2. . 
C(=NR2)N(R2)2, -C(=NCN)N(R2)2 -C(=S)N(R2)2 
C(=NC(0)R2)N(R2)2, C(=NS02R2)W(R2)2, -C(=NN02)NR2 
heteroaryl. -C(=0)N(R2)2, -C(=Q)R2, 2.2,2-trifluoroethyl ' 
3.3.3-tnfluoropropyl. (CH2)t cyclopropyl, or R4 and R5 may 
be taken together to form -(CH2)d-La(CH2)e- where La is - 
C(R2)2-, .0-, -S(0 W or -N(R2)., d and e are independently 1 
to 3, said heteroaryl and R2 optionally substituted with 1-3 
groups of Ci-6 alkyl. 1-7 halo, N(R2)2. 0R2, N(R2)C(0)R2 
C(0)N(R2), 0C(0)R2 S(0)mR2. CF3, OCF3 NO2 
N(R2)C(0)(R2), N(R2)C(0)N(R2)2, CC0)0R2. C(0)N(R2)2 
S02N(R2)2, N(R2)S02R2, or methylenedio^cy; and the ' 
heteroaryl is pyridyl, imidazolyl; 



Eis 

20 



selected from the group consisting of -SO2-, -CO-, -C(=N- 
CNK -C(=N-N02)- and -C(=N-S02NH2)-; 



R9 and RlO are independently H or Ci-g alkyl; 
G is N, CH or C=; 



25 Yis 



-C(0)-,-S02-.-C(0Rll)=,-C(SRll)=,.C(NRll)= =N. - 
N(Rll)-, =NC(0)., or -C(Rll)2-; ' ' 



X is ^NCRll)., =N-, =N-C(RU)2-. -N(Rn)C(Rll)2-, -0-, 



30 

Rllis 



-0-C(Rll)2-, -S-, -S-C(Rll)2. or C(Rll)2; 

H. Ci -C8 alkyl, CF3. CH2CF3. -(CH2)pOR2, .(CH2)nN(R2)2 
(CH2)pN(R2)C(0)N(R2)2, -(CH2)pN(R2)C(0)R2 
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(CH2)2-heteroaiyl, (CH2)pN(R2)S02Ci-C4 alkyi 

tetrazo e. oxadiazole, imidazole or triazole which is 
optionally substituted with R2. or2 or N(R2)2ati where p 

IS 0-3; 

tetrazol-5-yl.-S02N(R2)2..N(R2)so2 phenyl 
N(R2)C(0)N(R2) or -N(R2)S02R2 and in th; case where 
regioisomers are present, all are included; 

m is an integer from 0 to 2; 
n is an integer from 0 to 3; 
q is an integer from 0 to 3; and 
t is an integer from 0 to 3. 

^^*^^°*^«^«^bset of compounds that is of particular 
interest relates to compounds of formula Id: P^^^^^^ar 
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where the aiyl is unsubstituted or substituted with a substitutent 
selected from: 1 to 3 of Ci-Ce alkyl. 1 to 3 of halogen. 1 to 2 of .0R2 
methylenedioxy,-S(0)mR2,ito2of-CF3.-OCF3 nitro -N^R2^^rnvR2^ 

phenyl, or -N(R2)S02R2; ^ 



R2 

10 



i3 selected from: hydrogen, methyl, ethyl, propyl, igopropyl 

butyl, isobutyl, t-butyl; 



R2b is selected from hydrogen C1.C4 alkyl, (CH2)n aryl - 
(CH2)nC02R2, -(CH2)nCON(R2)2, -(CH2)nOH or'- 
(CH2)nOR2; 



15 Wis 



20 



25 



selected from the group consisting of: hydrogen 
C1-C8 alkyl, (CH2)t axyl, -(CH2)qC(0)OR2, -(CH2)qOR2 
-(CH2)qOC(0)R2, -(CH2)qC(0)R2, -(CH2)qC(0)(CH2Wl 
-(CH2)qC(0)N(R2)2, -(CH2)qN(R2)C(0)R2, 

-(CH2)qN(R2)S02R2,-(CH2)qN(R2)C(0)N(R2)2 
-(CH2)qOC(0)N(R2)2, -(CH2)qN(R2)C(0)OR2 
-(CH2)qN(R2)S02N(R2)2. -(CH2)qS(0)mR2 ^d (CH2)t 
heteroaryl where the heteroaryl is preferably tetrazole, 
oxadiazole, thiadiazole, triazole or pyrazine, which is ' 
optionally substituted with R2, N(R2)2 and 0R2, where R2, 
(CH2)q and (CH2)t is optionally substituted with 1 to 2 C1-C4 
alkyl, 0R2. C(0)0R2, 1.3 halo and said aryl is optionally 
substituted with 1 to 3 halogen, -0R2, -C0N(R2)2. -C(0)0R2 
C1-C4 alkyl, -S(0)mR2. N(R2)2. CF3 or lH-tetrazol-5-yl- ' 



30 Qia 



selected from the group consisting of: 
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— (CH2)3- . — (CH2)4- . -(CH2)5- , 

-CH2-S-(CH2)2~ .-CH3-0-(CH2)2- ,-CH,~tiCH,),- 
•CH,-i-c-CH,. and -c_t,CH,fc-. 



R6a is 

5 

R8is 



selected from the group consisting of hydrogen or Ci-Cfl 
alkyl,R2c0-andR2S02-; 



□ 5 



10 R4 and R5 are independently selected from the group consisting of R2 . 

C(=NR^)N(R2)2, heteroaiyl,-C(=S)N(R2)2. .C(=0)N(R2)2. - 
C(=0)R2, 2,2,2-trifluoroethyl. 3,3,3-trifluoropropyl, (CH2)t 
cyclopropyl, and the heteroaryl is pyridyl or imidazolyl; 

15 E is selected from the group consisting of -CO-, -C(=N-CN)-, and 



0 

Y 



is: ' 
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o 





v 



N 




-Km-'" 



^ S 
O2 



5 where the aromatic can be optionally substituted with 1-3 

groups of C1-C6 alkyl, halogen, -0R2. N(R2)2, methylenedioxy. 
S(0)mR^, -CF3. -OCF3, nitro, -N(R2)C(0)(R2), -C(0)0R2, .C(0)N(R2)o . 

10 Rll is H, Ci -C8 alkyl, CF3, CH2CF3. -(CH2)pOR2 -(CH2)nN(R2)o 
(CH2)p«^ ,CH2)pN(R2)C(0)R2 (C^)^ Jer^f^j^' 

(CH2)pN(R2)S02Ci-C4 alkyl, -(CH2)pC(0)N(R2)2, or -(CH2)pC(0)OR2 
where heteroaryl is tetrazole oxadiazole, imidazole or triazole which is 
optionally substituted with R2, 0R2 or N(R2)2 and where p is O-S- 



15 



m is an integer from 0 to 2; 



n is an integer from 0 to 3; 
20 q is an integer from 0 to 3 and 



t is an integer from 0 to 3. 
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definpH • ^T"" °^ 'compounds that is of particular interest is 

defined in accordance with formula le: mcerest is 



H H Q 

R 



, 1 I II 




c=o 

— Q— r8 
H' 1 

W 

le 

as well as phannaceutically acceptable salts thereof 
wherein: * 

R' is selected from the group consisting of: 
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0:f 






CH2 



CH3 
-CH — 



H 



CI 




Oct"" 



CH3 




CH, 





^: alkyl. 1 to 3 of halogen. 1 to 2 of 0R^ S(0)„R^ or 1 to 2 of CF,; 
is selected from hydrogen or C,-C, alkyl; 

is selected from hydrogen. C.-C, alkyl. 
(CH2)„ phenyl or (CH2)„.OR2; 

rPT?rn^?l?^'"*^^^°^P^°^istingofhydroff^^ C P «iv i 
v^"2^2UK . (CH3),C(0)N(R%, (CHJ r(0)OR: 



substituted by R^, N(R')^ or 0R«; 



2),C(0)OR2 or oxadiazole optionally 
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Q is selected from the group consisting of -(CH ) - fCH ^ rnr. . 
CH,S-(CH,),- or -CH,0-(CH,V ' ' ' 

R'ia 

5 

R" 

— N and — ti~R4 

wherein and R« are independently selected fro™ f k 

R" is hydrogen, R=, CP., CH,CP, or CH,CH,OB,; 
R" is hydrogen, 1-2 R', 1-2 halogen, 1-2 OR' or 1-2 OF,; 
n is 0,1 or 2 and 



q is 0 or 1. 



20 



Also included in the invention is a pharmaceutical 
compos...on which is comprised of a compound ^tZZl^ 
combmafon with a phannaceutically acceptable caT^ 

The mvention also includes a method of treating diabetes 
canoes acromegaly chronic atrophic gastritis. Crohn's disTase 

25 and? -1 pain 

treating said ne L" » ^ ^^'^ ^ =<^-ive for 

Penned be,ow":,rrr^~"'" '^^^ 

(hydrocarbon"d::::r^::r:rgr;trT 

■nCude a double or a triple bond. It may be straight, branl:i rr^clic 
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cydopentyl and cycloWl ^""^ 
include the following: ^ ^ 'y"MlMene portion. Examples 



10 wherein: x plus y = iron, 0-10 and w plus z 0-9 

^up can J^T:^C~T 11' 

cydoalkylene portion. 'o the 

'5 ^-chedorc:::;c.:„t.'di:rr '^ 

^up. a. defined with ^^pe'cet'el^ ^a^^t 

branched or ^^c^c^ti^tr;: 'rcr^r " '^''^ 

carbon to carbon double bond P^fe^J . ^ ? °' ""^ 

20 p«penyl, butenyl and cyclolten^l T H """"^""^ ""^'""^ »«-enyl, 
^M. the strai .h, branC : ^^'t "'''"r ^^^-^^ '° 
contain double bonda and may beTubswl; 1 '"r' ""^ 
group is provided. substituted when a aubstiluted alkenyl 

cariion to carbon triple bond vZ t^ k "T" ™' 
be present. Preferred alk^vl ™ "^^^ <7'«'':="''on triple bonds may 
butynyl As design k "^"^^ foPWl and 

30 -~-benaeS.Trk;Ct-^^^^^^ 

length in eiU^r^raigtrb "'Th'" ^""^ »'*e designated 
straight or branched conflguration and if two or more 
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5 m, P^opaJ^gyloxy, and the like. 

Aiyl refers to aromatic rinffs e *t nK«>„ i u ■ 
Phenyl and Uke group, ^ ^ ^ J^^f^ ^ ted 
mdaiyLbiphenylandtheUke Ar„Uh " "° f"=«<'' ° S- naphthyl, 
'0 having at leas. 6 aton.. v^.h .p'S^^': ~ f -"-^ 
containing up to 10 atoms therl with .1 ""5""^"^ P'^'™'' 
bonds betw«„ adjacent c^ZTu.T^^T """"^ 
phenyl and nanhtlivl Arvl " Preferred aiyl groups are 

from 1 to 3 Z^rf cf? rf """^^"^ -th 

15 S(0)„,R2 ^^1^ ^^'^'•''^'''^'"•■OR^.methylenedioxy. 

Prnfi. J t. "^^^ ^2, N(R^)S02phenylor-N(R2)S02R2 

30 hydrooarMn^:;:.::trTL':romro"Tf^""= 
grouDhavin,T Sf„in * "^"^ 0^ a bicyclic aromatic 

" in'^w^ra ^0 rrc^ar ni'"' °' « - 

which one addition^ " ^'♦^'^hment, and in 

selected from 0 or S Z^^ T.t ^ '>='---™tom 

25 are optionX reo 1^^! > ' '° ' '""o" -toma 

«pUon'a;;:!L«S^SCo :;L^e~°"'; ^"P 
C8 aM. halogen, -Or"!"^;; n;ort2'^^^-" ' ' 

S02N(R2,,, .K(R2,soa phenyiof-SC^ ' 

.oups whiciTziif ~ r ~ 

are thlophene, oxadiazole ^ Examples of this type 

P.ra.ole. .etrazo.: rd^Snr 
benzoluranyl, indo yl azdndok r ^ 
35 is„,uinolin;i and tt ne 
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nng .s replace by a heteroatom selected II O S SO ^V""" " 
whid. up to three additional carbon ' ^ °' ^' » 

5 heteroatoms. """"^ "■=5"'' "Ptiooally replaced by 

and containa^Xf th'ent::-: "^'"^ ""^^^ 

Example, of heterocycCltoe^''? ^'^'^'"'^ 
.etrabydrofi-ranyl, te'travSatir ™7'' 

10 p"y,pyro,idi„..o„y,,pipeHdr^:^r:^hr^^^^^ 

once i„ the ^IT^^.:: ^I'^-l -~ '^an 

defined independently 0^^^^ "'^ ^« 

^""P'MO'i within the term Vk. 
15 acceptable salta" refer to non.to:dcsaIte7f tl,! '"'""«™«"lly 
invention which are generally ZL^f compounds of this 
suitable o:^anic or in"'^ r ' T"""' " 
following: Representative aalta include the 

20 Biauifi.te,Bittt:;B':~:::rcT"'=''"^^^^^ 

Dihydrochloride,Edetate,Edi:rtrrtola:X^^^^ 
Gluconate, Glutamate. Hydrobro-nide. Hydr^Worf?; 

.Mirr^:r r toTr • — 

25 ammonium salt. o^;f T"'^''' N-methylglucamine 
Pantothenato PhoT^w,^ V <^"'»'»''>- P^ta'^^^^ 

Stearato, SuTfLto 7 ^°'«^="«>-nate. Salicylate, 

and Val^rato ^a^ato, Tosylate, 

30 ™-~rL™rstd~:^^^^^^^^^ 

active forms. All of thps* racemic and optically 

. 3cope of the P." ^teiritr :tr " 

.he separate enantiome„. substan^X";:'; L^'" 
wehin the scope of the invention,. 
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10 



15 



20 



25 



the two enantiomers. Also included within the scone of th. 

tK. • * . ■ -^y be present in the compounds of 

the mstant .nvention depending upon the nature of the vario j 
subsftuents on the moleoule. Each such as^^etric center" 11 
mdependently produce two optical isomers and it i, intend J of 
the possible optical isomers and diastereomers in mixture and 
or partial., purified compounds are included v^tLXl b« oTthT 

rr™n F:™uiTfr a„ 

astensk m Formula I, it has been found that compounds are mor. 
as somatostatin agonists and, therefore preferred taltrr . 
su^tituent is above and the Rla , ^ Jj'jj; ^1"^ " 
repr^ented. An equivalent representation places Rl and the N 
subsf tutent in the plane of the structure with the C=0 groul aLe Tin. 
c^^^ corresponds to that present in a frami„„17 TLT^' 
cases th.8 ,8 also designated an E-configuration, although this wUI vary 
according to the value of Rl used in makingfi- or S- sterlchTmic^ 
assignments. In addition, configurations of some of the most deferred 
c^o™^ Of this invention ai. indicated. When the carrn a^mT 
Fomula I bearing an asterisk is of a defined and usually a D- 
conaguration, up to two times more diastereomers result wSh each 
addit,„„a, 3e „^ ^^^^^^ diastereome^ „e 

arbitrarily refer^d to as diastereomer 1 (dl, and diasterel" 2 (d2) and 
oon as so for* in this invention and, if desired, their independent 

her«n Their absolute stereochemistry may be determined by the x-rav 
«g™phy of ci^talline products or crystalline intermediate 

Ts^^ r " -ntaining an 

asymmetric center of known absolute configuration. 
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II 



f h«f . ? "pharmacologically effective amount" shall mean 

that amount of the drug or phannaceutical agent that elicits the 
biological or medical response of a tissue, system, animal or human that 
IS bemg sought by a researcher or clinician. 

Hpcn. . "'^^^^^^ted" shall be deemed to include multiple 

degrees of substitution by a named substitutent. 

.1 • ..u ^^""^ ^"bstituent moieties are disclosed or 

claxmed. the substituted compound can be independently substituted by 

ZZr ^^"^^^^^"^^^ ^^"^^^ - 

as son, . . ^^'^^ compounds of the present invention to act 
as somatos tatm agomsts makes them useful as pharmacologic agents 

f'dw7 and prevention 

of disorders wherein somatostatin itself or the hormones it regulates 
may be involved Examples of such disorders have been noted earher 
and include diabetes, acromegaly, neuropathic pain, restenosis, 
arthntis and cancer. The instant compounds can also be used in 

tra^irr'" ^^'^^^^^^^^^-^^ -^-t- ^or exampU. for diabetes 
treatoent these agents include metformin or other biguanides 

ZnP 'fr'T"^' ^^-o^dinediones or other insulin sensitizers 
mcluding. but not limited to. compounds which function as agonists on 
peroxisome proliferator-activated receptor gamma (PPAR-gamma) 
msulin. insulin-like-growth factorl. glucagon-like peptide I (glp.I)'and 
satiety-promoting agents such as dexfenfluramine ^ P ^ 
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The compounds of the present invention can be 
adnnmstered .n such oral dosage forms as tablets, capsules (each 
mcludang t.med release and sustained release fonnulati n , pms 
powders, g^ules, eWs. Unctures, suspensions, syrupTand ' 

b:ttr.r- "'^"^^-^-^^^-^-''--'^-itainUtous 

(both bolus and .nfusion), intraperitoneal, subcutaneous or 
mt^muscular form, all using forms well known to those of ordinary 
he " "^--"-1 An effective but non-toxic am^rif 
"decompound desired can be employed as a tocolytic agent 

i„v.„,- ■ , '^'l^" compounds of the present 

nven..on ,s selected in accordance with a variety of factors induZ 
type, spec.es, age, weight, sex and medical condition of the pTtot 1 
seventy of the condition to be treated; the route of admin^f^^^rtkf 
renal and hepatic function of the patient- and the *^ 
13 or Mlf rt,.™« 1 J . f^'sut. and the particular compound 
or salt therwf employed. An ordinarily skilled physician or veterinarian 

3. read, y determine and prescribe the effective amount of the d^g 
re,un.d to prevent, counter or arrest the progress of the conditio7 

tb» „ . Intravenous dosages or oral dosages of the compounds of 

20 w K '"^ *° -fees, ^ range 

, to 5 mg^ and 0.1 to 50 m^, respectively. ' 
Advantageously, compounds of the present invention may be 
admmistered in a single daily dose, or the total daily dosage may be 
admunstered in divided doses of two, three or four Les daily 

25 rr"'?"!' .""''"^ ""'■'"■""^ 'mention can be 

25 atouuster«i u, intranasal form via topical use of suitable intranral 

sk.n patehes weU known to those of ordinary skill in that art. To be 
atoms ered m the fonn of a transdermal delivery system, the do age 

30 't^'^ - -ther than i;tennit3 

30 throughout the dosage regimen. mteimittent 

he„i„ . "'""^ '"""""""^ compounds 

t« adm.mstered in admixture with suitable pharmaceutical 
35 ^ "^^^ (coUectively referred to herein as 

earner matenals) suitably selected with respect to the intended form 
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of administration, that is oral fflhin+a 

5 «c phannaceuticaU, acceptable inert carrierauch ^eZ" ' 
glycerol, wa^, and the like. Moreover, when desired orZe^Z 
stable binders, lubricant,, disintegrating agents and cor;nTa!;nts 

ZT ^ r^'""""' *' ^"'"'"e binders inlX 

starch, gelafn. natural sugars such as glucose or beta-lacto„ 

the like. oenconite, zanthan gum and 

^ The compounds of the present invention can also be 

adnnmstered in the fonn of liposome deliver systems such as sm.ll 

as Cholesterol, s.^^^^^^:;;^ such 

'^°"&^°"t the instant application, the following 
abbreviations are used with the following meanings- 
Bu butyl " 

25 Bn benzyl 

BOC, Boc t-butyloxycarbonyl 

h'f^fluoroph!::i:r°""'''°'^''~^'^"'"°^^^^^^^^^ 

calc. calculated 
30 CBZ,Cbz Benzyloxycarbonyl 

GDI N,N'-carbonyl diimidazole 

Dec Dicyclohexylcarbodiimide 

DCM dichloromethane 

DIEA diisopropylethylamine 

35 DMP N.N-dimethylformamide 
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10 



DMAP 4-Diinethylaminopyridine 

N.N'-disuccinimidyl carbonate 

EI-MS Electron ion-mass spectroscopy 
ethyl 

ethyl acetate 
ethanol 
equivalent(s) 

Fast atom bombardment-mass spectroscopy 
acetic acid 



Et 

EtOAc 
EtOH 
eq. 

FAB-MS 
HOAc 



20 



HOBT.HOBt Hydroxybenztriazole 
K "^^^ P^^^'"« ^iq^id chromatography 

15 KHMDS Potassium bis(trimethylsilyl)amide 
Lithium aluminum hydride 

Lithium bis(trimethylsilyl)amide 
methyl 

methanol 

Molecular formula 
Megahertz 

Medium pressure liquid chromatography 
N-Methylmorpholine 
Nuclear Magnetic Resonance 
phenyl 
propyl 
prepared 

Trifluoroacetic acid 
Tetrahydrofuran 
Thin layer chromatography 
Trimethylsilane 

. '"^^^ compounds can be effective to inhibit the 
^e re^on of various honnones and trophic fac^^^^ 

insuhn. glucagon and prolactin, in the treatment of disorders such as 



25 



30 



KHMDS 
LAH 
LHMDS 
Me 

MeOH 

MF 

MHz 

MPLC 

NMM 

NMR 

Ph 

prep. 

TFA 

THF 

TLC 

TMS 
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acroraegaly; endocrine tumors such as carcinoiH« • 
insulinomas and glucagonomas; or diabeTe;^^^^^^^^ , 
pathologies, including retinon«/T,v ! *^'^''^*««-related 

compounds may also be u T*^^^ nephropathy. The 

3 pancreas. — ^ ^^^^^^^^^^^^ - -e 

pancreatitis, fistulas, bleeding ul ers ^A^. l '"^^ 
diseases as AIDS or cholera. "XTL^^^^^^ ^^^^ 
secretions of trophic factors such as IGF I . °^ P^^^^e 

factors) which may be tr^«t.H k ? " ^ endocrine 

1 n ^ treated by administration of the in^^nf 

with vascular gra^ Ir^^ , ^° ^^^^d^sis associated 

depression. """"""'^ treating 

20 to suppress ^n^^™ t:;::"; 7 

or the tachykinins), and may be Ted ta tW^ " "'''""'^ ^ 

wunx, eczema, or other sources of itrhi'ntT. n 
asthma. The compounds can also fun ^"'^^^^^^ 

neuropathic and visceral pain) and headaches v,,^u • 

30 cytoprot^lT * ^ 

invention marbe'Z^rt °' """"""^ '^^""^^^ ' °f P--" 
routes TZ ,„,^ tT " " "'•^"^n^t synthetic 

p;erid.Xtris at"'!'' °f ^""""'^ where B 
35 (formlll^ L^' . n ""^ '"^ unsubstituted 

ormula IIA), .s deputed. Compounds ««ed with different aromatic or 
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non aromatic rings and/or bearing additional substituents on tl. 




Formula IIA 




is used «VhrId """""^ 

equivalents such as GDI DSP „ i. , pnosgene or 

rearHnn • , ' P-^^^^opl^enyl chloroformate. The 

reaction mvolves reacting one amine first with the phosgene or 

unde^^d reaca.^ 3„ docu=,e„ted. Conditions re^ .o 

mZ&sl ; : ' ^^^A"". John 

WJey 4 Sons, Inc., New York, NY 1991. CBZ and BOC wore used 

the art. For o«unpIe, removal of CBZ groups can be achieved by a 
number of methods such as calalvH,. h„j . ^ ^ 

contra^ndicated by the presence of other potonLy IZlC 
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^'^^P^°t«cted amino acid derivatives required in the 

torature methods (WilHams, R. M. Syntkesis .fOpLZltnla 
Am,no Acds. Pergamon Press: Oxford, 1989) Many of 1 T 
of Formula 2 are either commeroiaU. avai J,e ^r 1:?^ Z 

15 t^r" ^ "^''"'^ fo«o»ingUteraturem^«U 

15 d^cnbed for analogous compounds. Some of these method ,t 

~ P-e^uTinclude 
CTStalUzahon^ normal phase or reverse phase chromatography 

The compounds of the present invention can be prepared 

20 Z ' T-l^^ '° '"''^ ^"-^ - -diflcations 

20 u«ng read.ly available starting materials, reagents and conven«l, 

^° P°-">'e '0 make vie 
of variants wh.=h are themselves known to those of ordinary ,mZ Z 

25 ,oth;™;sT;t!;I:^' '' '^''^'^-^-'"-^ 
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SCHEMEl 



-"f-N-H + 



R 

C 

1 



CO,pi HN ^^ , 




R/a R2^ O 

Ri 




2 4A 

described in strf ^^7°™":'° " ^ ^^^--O - 
a^o add 1 andTe „in^ "'^ Jonnato bstwsen the protected 

under uaual Z ftLTtTnta^ """"^ '""''"^''^ "^^^ 

a. C.I, BSC, 0. p..c:zr z:^ r :?ir 

-a.nen..t.r-~^^^ 
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,SCHEM]^1A^ 




^ Z'r2 COgPi V-Br DIEA 



R'« R^" o 

4B 
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COoH ^ — ^ V- 



H 



la p2a 




-Q tf 

5 

or Compound 6 wherein R'* = p2 



3 . . =0 — ^ Y" 



Q^iyj^R" - introduction 



R^^ W p5 
l-C 



ofR-* 



. — Q — tr 

R^^ W ^5 
l-B 



H 



substituted nitroeen to nffv,.^ wnerem is oxygen or 

« lubrogen to afford compoxinds of t a 

standard ester or n«nfi-j« , • °^ * ormula I-A under 

available or known in th» l,f . ' ^'hs'' tommercially 

foUowin. UtetZlto^ TeX"t°*"r ~ 
of th«e n,ethods are illm " H ^ 

« a hydrogen *en Jp" IttrTI ''''' °^ 
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of general formula I-C accorrf.T,^ * 

reductive amination or ooenfa, J T' '■"™iuced by 

.uA as l-amidino^ 5^^.^? ? '^^'^ by the reagents 
658. 1972), ^•^-^■"'^Wle mtrate (Method, Enzyn.;!., 25b 



SCHT; ]Vf]i;3 

R^— I— M_.p3 



8 

H 



■'^20 C=0 



removal of 



R^ 

— Q — N' Z\ ^ .R'^orps 

R^« W As — Q — N 

" R^^ W «s 

l-A n w p,5 

10 

case, con^^Lany „teTr^' ' 

Cbz, Fmoc, and the like N P,„,.,; 7 ' " """P''' ^O", 

in.ennedia.es of fe™^ ^"^2^" ' "° 
to afford compounds of Fom^T" l^T" " """"""" 
coupling reaction conditio^ 4! It , " ""^'^ 

--»i«..ec.teria;:e.^rrizL»r:;r^ 
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^ ^^"^ *^«er elaboration ofcompoundl-A to TRo J 
illustrated in Scheme 2. P ™a i a to I-B and I-C are 




jQ Formula II 

3cope of this ^vl nZ" atr' r^'' °' " ° 

20 :::ri^;:r:rr""'^=— 
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SCHEMR4 




Ha\o^^^^ DMF 



12 



phosgene 





15 ^ H 

16 



incorporated by reference P4i,.„ . ^^^^^^^t Wo. 3,910,930, hereby 

c^;!^ k1 ^-'P - -.ine can be accompUaheJ by 

°™ "'P"*""™ on carbon m a protio solvent such Methanol Ri„^ 
dosure can be effected by phosgene or its equivalent sZ ZdSC CM 

sl^ ?J " *° °f '^'O'O^' 1« "moved by the 

standard deprotection condi«o„a as described in Greene, T. and ^uts, 
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SCHEME 





15A 




15B 




150 



F„™.l T T ^»a°«H'y Yin compounds of 

Fo^da I can be prepared according to the r^actiona sho™ in Schle 

14 and sulfanude; reaction of diamine 14 »ith thiophosgene or 
jvalenta in the presence of a base gives the thioLa 1 reaction 

-^h ^ancgen bromide ^elda compound 15C. -n^e p^tecti^g gro^^ 
can be removed as described above. 
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17 



15 



17A 



H on the pip^idine M^en ^^rW . """"r" 
can be n,„difled a, defined Wv^H V f « ^-C and 14D 
group P4 is selected T^^ITL 'T"" ' ^ ""'^''^ 
alteration of Rll '™o,al or 




SCHEMEI 



16 



H 




compound U witK a oar.„^li. .,d of e:„V^:;Lo3t 
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11 



19 



[H] 



-HpO 




mo aff<>rd compound 20. Ring closure can be effected thro„I 
chemistiy discussed above. ^ugn 



the 





19a 



-HoO 




An alternative preparation involves an acid catalyzed 
couphng reaction of a protected 4.piperidinone 11 withl rich 
aromatic compound such as 19a. where X is O S NH nt n , 
is CH, COH CORll PTT m ^ ' ' ^ ^-^l^l and Y 

' '^"^ ^CH orN. The resulting 4-substituted 
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10 



15 



20 



25 



^-substituted ^yCS: 2Trb';T 

platinum or palladil hyirogenated by use of 

.p..nes .?rr.— rrr: r ™ 

compounds of Formula I. '^^^"orated to the mstant 



SCHT^TVn^in 




COOH 
24 




i-n ana RJi ,s H or alkyl, can be prepared uaimr a P,,h», 
indole synthesis protocol (see J. q„; ^.,_. „ ^ * 

J. nb»m 3175rio.iTO„ l- ™ ^ ^"IPinntl .. 563 (1981); 

^oJ«chyt>^ne s " «T°' " ' °^ - 

"as nyoraane. Specifically, pipendines of formula 21A m„ k 

prepared from the protected piperidine acetic acidTilld sTi 
shown « Scheme 10. Converdon of the taown carbtS/j " .h 

0-yl Chloride or ^^r^I'L'^^'^Z'X^lZ 
carboh tetrachloride ^ves the con^pondin^ a1 ^ ZtT °' 
converted to the aldehyde 25 (RU=H) by a LJnl^LZ k 
conversion can also be effected hv fh. w • u ^^'^''ction. The 

dimethyl hydro^l^i^f^r- ^acl:'::^':? 'T'"" 
give the ketone or is reacted with JT^t^:. 'Z" " 

crcrpZd^r — °' "™ " '"""^ 

P pareaaccordmgly. The condensation of the ketone 25 and 
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SCHEMTCTi 




^® 23B 

^^*^°5°''««y^theaisofben2ofuran3offormula23Bfrom 
tT .T" r transformation of 25 to 26 (see 

letr^h^drnn T^ tt . 2867 (1967)) as depicted in Scheme 12. 



H 



Formula III 



" ^--^nerciaUy available 

preprared by reacting the amino alcohol with BocaO. 
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BoCgO 

-NH2 HZ^^ 

Where R and W are groups as define defined before. 




- -NHo 

HO2C 



Formula IV 



Compounds of Formula TV 
in many casea are co^u..raJTTsiZL 1 

variety of protecteTfol Cr Z::^!"'"'^'' " " 
defined by the scope of the inll ap^tn ^7 T""""^ " 
t-o amino ^oupa proper.y Protected" e^elTj^ ^ 

dre:^re:^;"rr-^"^^^^^^^ 

.Hoae apeciac^; rjC'lZ";^ " °^ 

25 illustrate details for th« nro7 5 examples further 

prorr^i'i^dTp::^™ " "-^ ~ 

are de^eea Ce,.. .raJZZ'.^ZZ''^''- ^' 
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INTERMP;pTArrjr ■, 




Step A - 



OMe 



NHBoc 




NHBoc 



"OMe 

(10.4 30.e ™^ N-Cb.D-t„an 

g. 32.2 mmol) HoL (8 2,^^^ '' hydrochloride (9.55 

e, ^.z mmoij, HOBt (6.21 g, 46.0 mmol) and DIEA (5 61 mT <{o o 

m dichloro^ethane (100 .L) at 0»C was added E^C (8 81 . 46 cf ""n 
™i portions over a 10 .in period. T,. re^l^^^^T ' 
aJlowed to warm to room temperature and stin-ed for 16 hrTZ 

100 mL) and the layers were separated. Ti^e organic layer was then 
sequentially washed with 100 mL portions of IN Hn T ^ . 
dried over anhydrous M^SO^ fiu ^ °^ ^Cl, water and brine, 

nnn^ ^ MgS04, filtered and concentrated to give 17 8 ^ 

(100% crude yield) a yellow/white solid u.ag 
StSBLfi: 



wo 98/44922 



PCT/US98/06488 



-55- 




NHBoc 



O.^ "OMe 

P. 1 . "^"^^7® "^^^^^''^^^P^duct (17.8 g, 30.6 mmol) and 
Pearlmans catelyst [moist 20% Pd(0H)2 on carbon. L8 g) in methanol 
(300 mL) was evacuated and purged with H2 gas 3 times, then stirred at 
atmospheric pressure using a H2 balloon for two hours. The reaction 
mixture was filtered through celite, TFA (3.5 g, 30.6 mmol) was added 
and the resulting solution was concentrated to give a white soUd (16 3 s 
95% crude yield). 



10 



INTERMT^nTATP; ^ 



15 




H 



J 




c=o o 
I 

OH 



"-6 




b-Methyl-D-Tryptophan methyl ester (6.00 g, 25.9 mmol) was 
combined with disuccinimidyl carbonate (6.95 g. 27.1 mmol) and DIEA 
(11.3 mL, 64.6 mmol) in dichloromethane. After stirring the reaction 
mixture for 0.5 h,4-(2-keto-l-benzimidazoUnyl).piperidine (5.90 g 27 1 
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mmol) was added and the mixture was pennitted to stir over night. The 
reactaon mixture was diluted with dichloromethane, and washed in 

Zrr^<T^ \ . '''' solutio^ (lOO^L) 

and bnne (100 mL), dried over MgS04. filtered and concentrated. The 
resulting crude product was purified by MPLC (silica 5% 
methanoVethyl acetate) to give 7.55 g of a white solid. ' 



StepB: 



10 




15 



20 



The coupled product fi-om the previous step (7.55 g 15 9 
mmol) was dissolved in THF (30 mL), treated with LiOH (2 67 g 63 6 
mmol) in 1:1 EtOH/water (60 mL) and stirred for 4h at room 
temperature. The pH was adjusted to -2-3 by addition of 3N HCl and the 
resisting solution was extracted with ethyl acetate 3 times. The 
combined organic layers were washed with brine, dried over MgS04, 
filtered and concentrated to give 6.50 g of a white solid. 

INTERMT^DTA jp; 




NHCbz 
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StepA: 




NHCbz 



To a solution of commerciaUy available N-BOC-D- 
Txyptophan (15.2 g. 50.0 mmol), N-e-Cbz-L-Lysine *-butyl ester 
hydrochloride (18.7 g. 50.0 mmol). HOBt (6.76 g, 50 nunol) and DIEA 
Inn n o /^'^ dichloromethane (350 mL) at O^C was added 

oor i ^ """""^^ ^^'^^^^ " After 30 min at 

0 C the reaction mixture was permitted to warm to room temperature 
and was stirred for an additional 4 h. The reaction mixture was then 
poured mto wat«: (300 mL). the phases were separated, and the organic 
ayer was washed in turn with saturated NaHCOg (250 mL) and b^T 
(250 mL). dned over anhydrous MgS04. filtered and concentrated The 
crude product was purified by flash chromatography (silica. 50% ethyl 

Iu tS^^^";^' ^^^5 27.5 g (88% yield) of product as a white solid 
IH NMR (CDC13. 400 MHz) d 9.12 (br s. IH). 7.70 (d. J=6.8 Hz IH) 7 31 

r '?m?;If ' ^' '-'^ s. IH). 5.28 

'i'^^ oo o ^' ''''' ^' ^-31 br d. ;=5.2 

^ IH). 3^22.3.30 m. IH). 3.03-3.13 (m. 2H). 2.93-3.02 (m. IH). 1.70 (br s. 
2H). 1.43 (br s. 9H). 1.35 (s, 9H), 0.64-0.85 (m, 2H) 

ESI-MS calc. for C34H46N4O7: 622; Found 623 (M+H) 
StepB; 




NHCbz 



0" ^0' 

nnn ^^^^^^'^"''"bbl«<* through a solution ofthe above product 

(10.0 g. 16.1 mmol) in ethyl acetate (75 mL) at 0»C for two min The 
reaction mixture was stirred for an additional 10 min.. then 
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ZTT'^^'^r: ' ^3=2) Of desired product to a side 

product .n wmch the .-butyl ester of the product had been hydrl;redt 
the corresponding acid. y^^iyzea lo 

ESI-MS calc. for C29H38N4O5: 522; Found 523 (M+H). 




NHCbz 



10 StSELA: 



15 



20 



NHBoc 




NHCbz 



To a solution of N-BOC-b-methyl tryptophan (7.79 e 24 5 
mmol) N-e-Cbz-L-lysine .-butyl ester hydrochloride (10.04 g 26 9 mxnol) 
HOBt (4.96 g. 36.7 xmnol) and DIEA (4.69 mL, 26.9 mmol) in ' 
dicmoromethane (150 mL) at 0«C was added EDO (7.04 g. 36.7 mmol) in 
portions over a period of 10 min. The reaction mixture was allowed to 
warm toroom temperature, stin-ed for 3.75 h, and poured into a 
saturated solution of NaHCOg (100 mL). The org^c layer wi 
separated and washed sequentiaUy with IN HCl (100 mL), water (100 
mL), and bnne (100 mL), then dried over anhydrous MgsbrSlered and 
^ntrated to give 14.5 g (93% crude yield) of a white/yellow soHd. 
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15 




NHCbz 

0' 



To a solution of the above BOC-b-methvl TV« t .ov 
butyl adduct (554 me 0 870 mn,nn • ^ Trp.Lys(Cbz)0-f- 

u methanol (8 mL) was fldH*»H 

methane sulfonic acid rpf;! o c-i was aaaed 

3 wassti^edatroortt:::^^^^^^^^^ 

concentrated to remove the methanol, d^oiv^r^^^ ^ 
mL) and washed three times with 2N NaOH . « ^^^^^thane (50 

b:^e(40n.L)anddHedoverXd'™st^^^^^^ 

concentrated to give 280.1 mg (60% yield) of a white soKd HPTp , • 
10 indicated 93% purity of the desired amine. ^ "^^^'^ 



20 




Step A; 




^°°^®"^^ly available l.benzyl.4^2n,frno«;r ^ 
mg), meth^ol (50 mL) and concentrated HCl (13 3 1,1, . ! 
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with brine, dried over MgS04, filtered and concentrate^. • . 
product as a red soUd concentrated to give 4.31 g of 

ESI-MS calc. for C18H23N3: 281; Found.282 (M+H). 
5 Slsa£; 




10 



The product from step A above (4.31 15 3 n 
combined with sulfamide (1 70 e 17 s , J\ """"^^^ 

ESI-MS oalc for CisHslNsOaa 343; Found: 344 (M.H) 



15 




was combined'^XpdCOH^^c (^^^^^^^^^ ~ ^"^^ mmol) 
concentrated HCIsoluL S^^ 

(50 Dsi) for 9^11, Tu and agitated under H2(ff) 

catalyst (100 m^) Aft«. "^^^"^^^^ repeated using fresh 

n..i;j:^«o^L"rrr'H;^^^^^ 

TLC indicated that aU of the starting „a.erii had h """" 
reaction mixture „aa mter^ througlri He ' t"" 
25 more methanol and the flllr»t« ^ 

Es^Msca,cforcu^';;S'sr3T3:r:^^ 
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INIEBMEDIATO 





§£sel£; 




Formic acid (568 mg, 12.3 mmol) was added to Ac20 (1 05 g 
10.3 mmol) at 0<>C and the resulting mixture was warmed to 60»C 

^'^ ^ '""^ """^"^ '° '"'"^ temperature. THP (5 mL) was then 
added, the solution was cooled to -15»C, and the product from the 
previous step (2.00 g, 6.86 mmol) was added in THP (5 mL). After 0 5 h 
the reaction mixture was concentrated (with warming at 40°C) and the 
resulting crude product was purified by MPLC (silica, 90% ethyl 

xnethanol/ethyl acetate) 
to give 1.25 g of the benzmiidazole. The BOC group was removed by 

"""Ixif ^'-^^ '-'^ --tate and 

bubbling HCl (g) through this solution for 10 min. The solvent was 
removed to afford Intermediate X 

BOC intennediate: ESI-MS calculated for C17H23N3O2: 301; Found: 302 
(M+H). 
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gtgpA; 



^2N NHBOC 
CbzNH^^^^^ NHBOC 




0-APr 

To a solution of N-a-Cbz-N-e-BOC-Lysine (15.0 g 39 4 
mmol). isopropanol (2.89 g. 47.3 mmol) and EDO (9.07 g 47 3 mmoll 
^chloro^ethane (300 .L) at 0»C was added DmIp (Iob" i^^^^^^ 
The reachon mixture was allowed to warn to room temperature stiL 

HQ 25i tVT' (200 mL), washed twice ^'tl lN 

HCl (250 mL), once with bnne (250 mL). dried over MgS04, filtered and 
concentrated. The crude product was purified by flash chromatography 
(9 r^i d! ' . of the pure pro^t ' 



(96% yield). 



Y^-v.^^.-^s^ NHBOC 



(16 0 . ^7 « "^"^""l ° intermediate prepared in the previous step 
was tf; 7. T^" Pd(OH)2/carbon (1.6 g) in methanol (150 mL) 
was treated wath H2 (g) via a balloon with magnetic stirring for 16 h 
I^e reaction mixture was filtered through celite and concentrated to 
give the desu-ed product (10.8 g, 99%). 
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INTERlUT;nTAT^p; fl 
'^^Nv.^v^^^^^ NHBOC 

T ■ commercially available N-a-Cbz-N-e-BOC- 

mLTl T'.Z:'' ~ '"-thylamine (2M solution ^5 8 
mJj, 31.5 mmol) and HOBt (S T\ a 97 « ™^ n • j. , , . 

^ ^' ^^-^ m dichloromethane (200 

^) at 0 C „as added EDC (6.05 g. 31.5 ..ol, in portions ove" 

ovenuglit. The reaction mature was then diluted with 200 ml. 
dichloromethane, washed in succession with 1 N HCl (200 mT 1 
sa^ated NaHC03 (200 mL,, and brine (200 mL,,S .^t.'^o^ 
mtered and concentrated to afford a white soUd. Removal of the CbJ 

elr^rTr"" ^^'''^^ P-tocol described 

earlier for the preparation of Preparative Example 6 (step B). 



.r,, ^° ^ Of hydrazine (4 ml) in 40 ml of methanol was 

added Z-Lys(Boc)-OSn(4.77 g) at room temperature. Afl.r stim^g 1 
"^'T""^^ concentrated to dry. The residue was added 
tnethyl orthoacetate (15 ml) and heated at 140°C for 60 hours The 

HCrT "TtT' r *° temperature and poured into 1 N 

HCl(aq.). The mixture was extracted with methylene chloride, brine 

^LZT'T -ncentrated. IT.e residue was purified by 

chromatatron (hexanes/ethyl acetate=iyi) to give the desired product 
which was dissolved in 30 ml of methanol, hylgenated o4r Pd(0H)2 at 
1 atmosphere for 1 hour. The mixture was filtered through Celite to 
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15 



20 



25 



'^2'^>Y^'\'^^\/ NHBOC 




CbzNH 



•NHBOC 

10 O^N(OMe)Me 




To a solution of N-a-Cbz-N-P-Rnp T • z,.,^ 

^cMor^^ (300 n>L, at O'C JmT^'.^f ^^s n ■ 
portions over 10 min Afl-^^ o^.- • " "^^^ ^^-^o 39.5 mmol) in 

dilute, ^th ^^^^^izT 

mL), once with .at«rat«, NaHCOaToM^f ro'':^ fT* ""^^ 
(250 mL), dried over M»SO^ Bif 7 ™ 

. ™'«'«MgS04, filtered and concentrated. The crude 
product was purified by flaah chromatography (eihca 60retr^ 

ESI-MS calculated for C2lH3<?NqO«- 49^ ^ j 

g^g^ v^^ixid3XV3U6. 423; Found: 424 (M+H). 



CbzNH. _ ^ .f^HBOC 




30 



p..o.3tep^resr„-r,f;^^^^^ 

atmospher, was added dropwise by syringe isobuty. „agn Jun. 
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bromide (2M in diethyl ether fi n tt.t i o . ^ 

prlcf ' "'^ ''''' -tate/hexane) afforded 427 of the desired 
ESI.MS calculated for C23H36N2O5: 420; Found: 421 (M+H). 
10 Step C: 



'^aN.^.-v^^.^v^ NHBOC 



15 



25 




The product of the previous reaction (400 me 0 Q*; 
was con. .ned with Pd/C (5%. 60 .g) in methanol rd:t1;:edlre:^^^ 
(g) tor 2 h. The reaction mixture was filtered through celite th. fiu 
cake was washed with additional methanol and the mlt^I^ 
concentrated to give 270 mg of the desired product. 



20 INTERMF.nT/i^TT;; ^ 

'^2'^v^x->s^\ , NHCbz 




C0N(0Me)M9 

K^- P^^P^ed in the same fashion as 

described m Step A for the synthesis of Intermediate 10 

Step R; 

CHO 



PCT/US98/06488 



WO 98/44922 



.,.«mTHF(10mL,10mmoB. Afterlh 

organic layers were ,,,t. 
concentrated to give the desir v 




10 



15 



bromide (1.68 g. 4.20 mmoD » TOT ' ^pwise ov« 10 

0.5M solution oi^^^^Z^sZ^^ THF 

and starred for 18h. .^mbined organic layers 

d^matographicpurif-"-^'"''^' ,„cH-CH-), 
5.00(t,J=lOH^.lH;-CH-^- . 

J=6.6 Hz. 3H. o,.. 404; Found: 405 (M.H). 

BSI-MS calculated for C23H36N204 




f400 mg, 0.99 mmol) was 
product from U.e P-™J^^^^, ,aseoue HCl for 

, Al„ ethyl acetate, cooled to 0 C ana ^^^^^i 
T^ tCntLed for an additional 20 mm. The so 

30 to provide 333 mg »tP-*-'^ ..304; Fo»^^ 
ESI-MS calculated tor C18n2» 
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O 

,NHCBz 

1 H 

0-t-Bu 

Step A? 

^ NHCBz 



15 saturated NaHCoVSn^SO f '"^ ''^ '^l'" ■»!■), 

layerwaa dried 0^™! ' "" °1 '^^^^ ^= -^anic 
a white aolid ' '° ^""^ »-^<> B of 

S.*!^ r^'^r" ' - >H). 5.09 (3, 

20 ESI 1.43 (s, 9H). 

ESI-MS calculated for C15H22N2O4: 294; P„;a,d: 295 (M^H) 

O-C. aud trea^d^rr^^tTr ^""^ 
removed to provide 7.2 , of the de J prTduct 
IH NMR (CD3OD, 300 MHz) d 7 28 7 A^ ( It, . , 

ESI-MS calculated for CloHl4N202:194; Pound 195 (M+H). 

StaiLE; 
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0-NBu 

reaction mixture was diluted with DCM «nH », !. • 

saturated NaHCOg solutiorard bn„e Z'' ""^^ 

Ma<?n. fiu J ^ »""on ana Dnne. The organic layer was dried over 
MgS04. filtered and concentrated to afford the crude product. 

The resulting crude product was dissolved in a 20% solution 
of mo^hohne xn DCM (50 n^) and stirred ovenught. Tl.e reaction 

b~nc rit"?' ^'"^ 4 ti. s and 

bnne once. The organic phase was dried over MgS04. filtered 

ESI-MS calculated for C17H27N3O4: 337; Found: 338 (M+H). 




NHBOC 




NHBOC 



To a solution of Z-vaUne (2.00 g. 7.96 mmol), l-N-BOC-l 2- 
DCM (50 mL) at O^C was added EDC (2.28 g. 11.9 nunol) over - 5 



wo 98/44922 



PCT/US98/06488 



-69- 



min. The reaction mixture was then allowed to warm to rt and stir for 

NaHC03 solution and bnne. The organic layer was dried over MgS04, 
filtered and concentrated to give 3.01 g of desired product. 
Step B; 




NHBOC 



,x ^ mixture of the product from the previous reaction (3 00 s 
7.63 mmol) and Pd(0H)2/C (20%, 300 mg) was dissolved in MeOH (50 mL) 
and stirred under H2 for 2 h. The reaction mixture was filtered through 
celite and the filtercake washed with MeOH. The filtrate was 
concentrated to give 1.96 g of the desired product. 

INTERMP-rtTATP; 
Some of the instant compounds can be prepared employing 
sohd phase methodology, the general procedure for which is described 
below: 

Preparation of resin-hound dianiinp nj. pr.^ inn.fllrn>,n]; 

Transfer 1.8 g of Rapp Tentagel HMPB resin (0.20 mmol/g 
see Figure 1) to a fiitted tube and washed with 30 mL of 1:1 THF/CH2CI2 
Add 9 mL of a 0.75M solution of DIEA in THF/CH2CI2. Add 9 mL of a 
0.75M solution of p-nitrophenylchloroformate in THF/CH2CI2. Agitate 
for 6 hours. Draine the tube and wash the resin with 2x30 mL of 
THF/CH2CI2. Add 18 mL of a 0.25M DMF solution of a 1:1 mixture of 
diamine or amino-alcohol (see Table 1) and DIEA and agitated for 16 
hours. Drain the tube and washed the resin with 4x20 mL of DMF. 
Figure LRapp TeaUgd HMPB Resin 



.OMe 




Polystyrene 



,OH 
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" '^^^i"^ °- amino-alcohol loaded resin 

T ZZ ^ ^"^^ Wash the resin with 2x15 

mL of DMF. Add 250 of a 0.52M solution of Fn.oc-(RS.SR).b 

DMAP ,n DMF. Agitate the reaction vessel for 3 hours. Drain the tube 
and wash the resm with 2x1.5 mL of DMF and repeat the acylation. 
Draan the tube and washed the resin with Sxl.SmL of DMF. Add 500 ^.L 
of 20% pipendine m DMF and agitate for 30 minutes. Drain and wash 
the resin with 2x1.5 mL each of DMF and 1:1 THF/CH2CI2 Add 25o!l of 
a 0.5M solution Of DIEA in THF/CH2CI2. Add 250 ,L oL Lm soluti^ 
p-mtrophenylchloroformate in THF/CH2CI2. Agitat for 30 minutes 
Dram the tube and wash the resin with 2x1.5 mL of THF/CH2CI2 Add 
500 jiL of a 0.25M solution of 1:1 4.{2-keto.l. 

benzimidiazolinyl)piperidine/DIEA in DMF and agitate for 20 minutes 
Dram the tube, and wash the resin with 3x1 5 mL each of nMP 
THF/CH2C12. THF, CH2CI2. isopropanol. CH2a2:::d glc!^.^^^^ 

acid Add 1 mL of glacial acetic acid under nitrogen, and heat to 40 »C 
for 21 5 hours to release the compound from the resin. Drain the tube 
collectang the solution. Lyophilize this solution to afford the product 
Mass Spectroscopy confirms the presence of the desired product (See 
lable 2). 



Figure X 




C5 ^ . b-methyltryptophan was prepared by the method of 

Snyder and Matteson (J. Am. Chem. Sac. 1957, 79. 2217.) Isomer A 
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30 



(lOOg) was suspended in 1.25L of 90/10 acetone water at 20OC and 50 mL 

t^?H . r/ ^ ^'"^ ^^^^ quickly 

turned to a sohd mass. After aging overnight, an additional 500 mL of 

was filtered and the cake washed with 500 mL of acetone and sucked to a 

Zdt: T ^ acetone W and 

heated to bo.hng on a steam bath. The white sluny was allowed to cool 
to 200C overmght. The product was collected by filtration, washed with 
acetone ^d dned yielding 39.1 g of the title compound, a = . 9.1 o 
MeOH) Stereochemical assigmnents were made by comparison t ' 

™ Js"^ ''''' '''' 

•b-r 




salt 



.nH . intermediate 15 were combined 

and concentrated to ca. 1 L and 400 mL of 1 N HCl was added The 
resulting suspension was stirred for 1 hr initially at 20OC then at QOC 
nie product was filtered and washed with water until the filtrate was 
neutral. The product was sucked to a damp cake weighing 79 g The 
sohd was suspended in IL of 95% acetone/water and 40 mL of S-(-)-a- 
methylbenzylamine was added followed by 1 L of 90% acetone/water 
After a few minutes a soUd mass formed. An additional 500 mL of 
acetone was added and the mixture heated on a steam bath for ca. 0.5 hr 
Tins was then allowed to stand at 20oc overnight. The product was 
collected by filtration, washed with 500 mL of acetone, and sucked to a 
Wed o ! f ' ^ °^ '''^ acetone/water and 

cooTt onop • *° "'^^^ ^^^P-^-- -"owed to 

^ 1 to 200C overmght. The product was collected by filtration, washed 
with 500 mL of acetone and dried yielding 54 g. a = - 9.0 o (c=i MeOH) 
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INTERMT^ny^TP 17 

-acetvl-jgr ' 

amine aalf. 

°f Is°°^er B ( see ref. in intermediate 15) which was a 
bnttle foam containing ethyl acetate was dissolved in 2.5 L of ethir 

amet T'^T' ^''^'^'^^^ ^^^^^ 60 mL of R-(.)- 

a-methylbenzylamane. After 10 min. an additional 2L of eti^yl acetate 
was added and the resulting thick suspension was aged at 200C t 
days. The product was collected by filtration, washed with ethyl acetate 
and and sucked to a damp cake. The salt was reslurried four tim s w h 
hot ethy acetate containing 2% water (1 x 2.5 L. 2 x 6 L, and 1 x 8 L). T^e 
yield of dned product was 43.2 g of salt, a = -19.6 o (c=i, MeOH). 

^f^«tvl^ffrv^^^. m ^s, h n^ .M , I II, i nu-h.n .-M-.-.t ^,| H -„- , , 

The mother liquors from the mtermedUle 18 were combined 
and concentrated to ca. 2 L and washed twice with 500 mL 1 N Ha We 
washes were back e«racted once with ethyl acatate, and the combined 

1.^ 1« S-<-)-a-methylben.ylamine was 

added. After 10 mm the resulting snapension was heated to boiling The 
suspens,on was allowed to cool to ambient temperature with stirring 
overmght The product was dieted by flltration washed with ethyl 

e hyl acetate and suspension was heated to boiling. The suspension was 
allowed to cool to ambient temperature with stirring overnight. Z 

The yield of dned product was 65.8 g of salt, a = +19.7 o (c=i, MeOH). 

^ INTRRMgnr^TF; IP 
N-acetvl-t/rr>n-(!!s.'!Ri.h.T,^ll,ylfr -^.j.^^,^ , 

1 N HCl ,t 2^^ r",f"° 16 (53 g) was stirred with 400 mL 

wl.^ r "as filtered and the cake 

washed with water until the fUtrate was neutral. The wet cake was used 
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directly for the next reaction. A sample was dried affording the title 
compound, a = -26.4 o (c=l,MeOH). 

interm?;pt/\tf; qsi 

400 mL of 1 J HpT* f intermediate 19 was suspended in with 
20 C, and half of the solution was used for example 7. The title 
compound isolated by adjusting the pH to 7.0 with sodium hydroxide 

- ca.e with 

M -t-BQC-(^rpo-fM..<iB.i-ivn..>h„|tn^ f. ^ ^ „ ,^ 

. ,'^.7'* ^''l"^"™ from intermediate 20 was 

adjusted to 7 w,th sodium hydroxide and cooled to 0°C. 20 g of potassium 
carbonate. 19 , of di-t-butyldicarbonate, and 150 mL of Ih/;!: a^L 
The mixture was allowed to warm slowly to ambient temperature ' 
ovemght. -n^e reaction was extracted twice with ether, the aqueous 
acadofled w.th 2 N HCl and extracted twice with ethyl acetate. The 

M^rlif "1,''^' "'-^ ""-^^ "^th brine, dried with 

MgS04, filtered and ooncentrat«i affording 21.2 g of the title compound. 

a = .26.6 0 ,c!i^Sr '^"'"^ of intermediate 19. 

INTERTVnrnTAT^r; 

a = .30.60 (cl9!H20r' '^'''''^^ of intermediate 20. 
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INIEEMEmATE_24 
Was prepared following the proceedure of intennediate 21. 
INTERMT^PTatt; 

1 N HCl and T^L^f ^"^^^^'^^^^^ g) was stixred with 250 mL 

1 N HCl and 1.5 L of ethyl acetate at ambient temperature for 5 min Th. 

^^Hr^l r r ^^^"^^ -^ed IN 

h7. "'^'^^^^ concentrated to 

afford the title compound as a brittle foam. 

INTERM^pi/^jp; Off 

500 mL of 2 T^^T '"^^"^^^^^^ ^5 was suspended in with 

20 C. and half of the solution was used for intermediate 27. The title 
compound isolated as a foam by concentrating the solution Z 

.H,- , ^ . *™ intennediate 20 wm 

carbonate, 22 g of di-l-butyldicarbonate, and 150 mL of THP were added 
lie maaure was allowed to warm slowly to ambient temperature 

ZT^'T' =tk- a,u«u3 

acdjfled „ft 2 N HCI.and e«racted twice with ethyl acetate. 

rsoT fif 'h'"^ ~ brine, dried^ h 

a?d?b ^ The solid waaredisa^lved in ettr, 

and the ether rcmm.ed in ■-acz.o while flushing with hexanes. The 
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15 



= o (c=l.MeOHr ' '""^ of intermediate 25. a 

5 

a = 0 (0=0.9, ^^^^^^"^"^^ of intermediate 26. 

Was prepared following the proceedure of intermediate 27. 
EXAMPT.F. 1 

O ■ H 



10 




0^ OMe 
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D-Trp-N-e.BOC-Lys-OMe.HCl (300 mg, 0.535 mmol) 
prepared as indicated above, was combined with disuccinin^idyl 
carbonate (137 n.g. 0.535 nunol) and DIEA (0.373 xnL, 2.14 mJol) in THF 
5 (1 mL) and starred at room temperature for 0.5 h. To the resulting Z 
so utxon was added 4.(2.keto-lbenzimida.olinyl).piperidine (116 Z 
0.535 mmol) and sturing was continued for an additionallS h The 
mrf Tf""" """" ^°-««^trated, redissolved in dichloromethane (40 
mL . washed successively with IN HCl (30 mL), saturated NaHCOg (30 
10 mL) and bnne (30 mL). dried over anhydrous MgS04. filtered and 
concentrated. The crude product was purified by MPLC (silica 
5%Me0H/Et0Ac) to give a white solid (sihca. 
MS-CI (NH3) calc. for C36H47N7O7: 689; Found 590 (M+H-100 [BOC]). 

15 Step B : 



20 



25 




O OMe 

precursor, prepared as described above, was 
was bubbled HCl (g) for 2 min. After stirring for an additional 15 min 

4'^'(cJ:o^^^^^^^ *° - white solid." 

H NMR (CD3OD, 400 MHz) d 7.63 (d, J=8 Hz, IH), 7.32 (d. J=8 Hz. IH) 

7.17 (s, IH). 7.01-7.10 (m, 7H). 4.57 (app t. J=8 Hz. IH). 4.38-4.42 (m 2Hi 

4^ - .17 (m. 2H). 3.70 (s. 3H). 3.29-3.35 (m. IH). 3. 17 (dd. J=14 4 7'^ 

itl'^l T' f 2H), 1.13-1.25 (m. 2H). 

ESI-MS calc. for C31H39N7O5: 589; Found 590 (M+H). 
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EXAMPT.p; p 






J c=o o 




O 0-f-Bu 




NHCbz 



O O-t-Bu 



r 8^rn"T M ^^'^'^^^^ ^^-^0 ^' 5 --i) and DIEA (3.05 :nL. 

0.5 h, and treated wzth 4-(2-keto-l-benzi„,idazoUnyl).piperidm^ (1.27 g, 
5.84 inmo ) The resulting mixture was stirred for an additional 2 h 

S^^HClInd h""-^'^^^^^^^^ -^^^ sat^ttTd^N^^^^^^^^ 

IN HCl and bnne. dned over MgS04. filtered and concentrated. MPLC 

punfication (silica. 3% methanol/ethyl acetate) furnished 3.20 g of the 
desired product. s me 

ESI-MS calc. for C43H53N7O7: 779; Found 780 (M+H). 
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StgaB: 




10 



mixture was fitored through celite trwtM r, 

HC, and concentrated to jvete de^l "'""-""^'^^ 



Step 




OMe 



HCI'MeNH, 



.NHCbz 



15 



COgMe 



Thionyl chloride (0.74 mr in rr^^^u , . , 
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the reaction mixture was cooled and the solvent and by-products 
removed xn vacuo. The crude product was used "as 
Step B: 




NHCbz 



OMe 



To a solution of the crude product frnrm fi,» 
cqoc T . ,. "^oin the previous steo 

(695 mg), Intermediate 3 (277 me 0 601 mrr^^n T 
above HORf (qa « n 1 Prepared as described 

above, HOBt (94.6 mg, 0.601 mmol) and DIEA (125 mL, 0.601 mmol) in 
dich oromethane was added at 0»C EDC (173 mg, 0.90 mmol) Th 
reaction mixture was stirred at room temperature for 18 h ^ . . 
NaHCoTt r and washed in successio'n Z ::^'.^^^^^ 
NaHCOg solution, and brine, dried over MgS04, filtered I^d 

=r9™^^^^^^^^^ 

ESI-MS calc. for C41H49N7O7: 751; Found 752 (M+H). 

■StepC; 




OMe 
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The product from step B above (92.0 me 0 12^ n,.r,nn 
combined with Pd/P nnty on ^ ■ ^^"^ mmol) was 

H2 (.) for Ih. Trre^I;':^^^^^^^^ ^ f^d under 

with one equivalent of concentrated HC 7 

give the desired product as klZi ^! f concentrated to 

T?<?T MC 1 r "^"'^'^ hydrochloride salt. 

ESI-MS calc. for C33H43N7O5: 617; Found 618 (M.H). 

The following compounds shown in Table T .onf • • 
-presentative n.odmcatio„, to the benztaid i;"' 
structure, were prepared from Intermediates 4 7 ^""'F^^^"" 
established procedures as exemnPr j t to the above 

Example 2, steps A ^d B ' ' ^"'"""^ ^'^>- ^ ^ and 



TABLE 1 
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3 



12 
13 
14 



CH3 
_CH3 
CH3 



H 
H 
7- 

C02Me 



N-C=N 



N-CO-0 
N-CO-0 



15 
16 

17 



_CH3 
CH3 

ch7 



6-F 
6- 

C02Me 
5- 

C02Me 



N-CO-0 
N-CO-0 

N-CO-O 



C35H47N7O4-63Q 



C35H46N60fi.647 
C37H48N6O8-705 



_18_ 
J9 
_20 
_21_ 
22 



CH3 
CH3 
_CH3 
_CH3 
CH3 



_H_ 

5- CH3 

6- CH 3 
H 



C35H45FN60fi.665 
C37PI48N6O8-705 

C37H48N6O8-705 



C=CH-NH^ 
N-CNHAc=_N 
N-CO-NH 
_N-CO-NH 
C=N-0 



C36H48N604-629 
C37H5oN80.'^-687 
C36H49N70fi-66Q 
C36H49N7OS-66Q 
C35H46N60S.63Q 

Trp. were prepareLco^rtot . ' '^P^"*^^' *° 

and for preparin^hVv '^^^J'^^^^^^ with Intermediates 8-14 

preparing the various required intermediates. 




CO-Z-Bu 
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stirred at rt overniffht THp 



10 




15 



CO-^-Bu 

was ~ 0... ..0. 

and stirred at rt overnight The ' ^^^^ ^^M 

the crude product purified by Mprn ^ T"" <'-^entrated and 




CO-f-Bu 



diluted with DCM and wa.hpH • was 

M and washed m succession with IN HCl. saturated 
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fiXAMEL£L26 




CO-?-Bu 



10 , ™s combined 4t HZzo :t t'"'''t'"°»'"«-°-"'»™^^ 
mg, 0.15a and DIM ( 

rt overmght. Ether (-5 mL) was J^Id f ' ""^ '«"^<' 

product was collected, wash^" tf T" *°'' 

to afford 123 of the Z 1 ^ ""^^ ""er vacuum 



20 




CO-(-Bu 



mi.; was added formaldehyde (19 mL, 0.23 
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mmol) and TFA (2inL) Th 

continued at rt overnight Aium " ^ 
quench the reaction a^d N2 bltT^ ^ " HCI wae added to 
5 for -15 ee= to ren,ove any HCN T 

ethyl acetate and washed with ..U^^Ztlr^'^ 
over MgS04, filtered and concentlaUr^fl 

2^18.80 NH40IWIeOH®CM) a^l. J ='™™tograph, (ailica, 

, „ olnting fraction con^sponZr . 

10 C37H61N705/674) ' """"^ ^SI-MS (MP/ESI-MS(M.H)- 



15 



20 




^-.ved in ^ ~:i:rj.;'' - 

»™ol). After etirriag the realo^ v! '^ ^ "I-. O W 

mi«„re waa concentrated ! 

(MP™,M.«nrji^~ ".^^^^^^ deai^ product 



I r.. ^ „^"0».^ 
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H3CO2C 




NH 




5 2.5 „a of a 0.75M solution ofuZTlS^clc^^f"''"'- ^''^^ 
the reaction for 8.5 hours Hro,., a .i. ^«*/CH2Cl2. Agitated 

methyl oster/DIEA and aeitafH f ""^ 
'0 washed wi* 3,5 o Sid "/d 2 5 J";' "'^"^ "0 

0.5M solution CdST.^' n^^r'?"^' ^"'^ "'^ 
Drained the tube, washed ^Ta^Tof ' 
acylation. Drained the t„h. j °' "^F repeated the 

15 ".L of 20% pipa^ile il D^lr'-.f ^^M^- Added 5 

tu^ and washed ^i^^^ZT::T^Z'Z!lS^-^7^ '"^ 

of a 0.5M solution of DIEA Added 2 ^L . f ' "' ''^ 
mtrophenylchloroformate in ThFkHocI f 

Drained the tube and washed w^Tf , " '^'^'^ « """"tea. 
20 n.L of a 0.25M solution oH rXfl 

benzimidiajolinyUpiperidine/DIEA in DMP A > . . . 
Dramed the tube and washed wtth 5x5 „T ''^ 
TOF. CH2C12, isopropanol, CHjl and 1' M ™''"=H2a2. 
of glacial acetic acid m>der ni, ^"""^ ^ mL 

25 release the cmpotd^^'T''''' t °^ ""^ to 

^olution. LyophiLeft^:*;;~;^ '"^^ ""octin, the 
diastereomers. Separated ih, "^'""^ of the two 

afford pure produn..h coTT'' " '^'--P"-' MPLC to 
30 oxpectedpaLtioMM't^rr™ ""^^'^^^^ 
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MF 

^SI-MS_(M+H) 
C28H35N7O3 
_518 

C29H37N7O3" 
532 

C30H39N7O3 
546 

C31H41N7O3 
560 

C30H39N7O3 
_546 

C32H41N7O5" 
601 

C32H42N8O4 
603 

C33H44N8O4 
617 

C34H45N7O5 
631 

C35H47N7O5 
646 
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53 CH3 




C32H42N8O4 

603 

C33H44N804 

617 



C34H46N8O5 
647 



C34H46N6O4S 
663 
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and 




which is disclosed in Ee^-Domianret al *! f """f ^^-y^. 
of Two Cloned SomatostaU. T^JT' ,f" ^^"'"i'^'^ Properties 
incorporated he-Ti^ *"°"' '''' ^*^''»- "^^S-W (1992) and 

coding se,uercrrhrs™n:!:: --"t '--^ 

of genomic DNA carryfnlT. ""='™'*-<' ^ follows: Fragments 

were inserted ilTTmLtleT" '^P'"" 
fragments used wer^aTlSp^ Zlt "'^'"'^ 

-H.« .a_t fo, 
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==n,m. Cells were stably transfe«.r ^C^Jl, =^'f 
Beceptor b inding 

'5 « and were cen«ft,ed TumTTr' ~- <^"ffer 

homogenized in buifer 1 „si«7B/ 1 '° 
The homogenate was then!^«^"" .T. ' 

ThepeUetwaebomogeZSLrald "h^ ""r"'^-^"^- 
"'he radioligand binding assay cdl k '"^""'^ ^'"""^'d 
20 Of protein, were incuba Jwith T251 1T ^^^P^My 10 ^g 

activity, 2000 Ci/mmol; NEW in th.'n »-2 nM; specific 

peptides, in a final vol^2„o ;S " °' """"^'-^ 

binding was defined as the r J v °"" " Nonspecific 

P-enceoflOOnMsLlt^tr^Tb-^^"^'^^^^ 

25 ^i;*-^^«ononce.co,d5o:«r^;c;;:rxi™^ 

generate inhibition curves icfn vfr '^'^'^''^ '""''ies were used to 

'0 Pe*™edwiththen.athen.ara '7,""°''^^ 
-liable tb^ugK the Nat:rSt:ut''™»' 
System. "»«tuces ot Health-sponsored PROPHET 
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before the experiments. Culture 1h transfected 72 hr 

and replaced with 500 ^ of fresh Zh-""" 
i-butyln>ethylxanthine Cel^ 1 " 



10 



isobutylznethylxanthine Ce U -containing 0.5 xnM 

Mediuxn ^Jtl^eTTZT r^ ^0 nain at 37o. 

0.5 isohutyC : ~ ^t^'^ -diu. containing 

various concentration: of test cl^^^^^^ "e^^ * ^ ^» and 
minatSTo. Medium was then rlov H ' ^^^^ ^^'^'^bated for 30 
wells in 500 ,L of 1 N HCl and ZZt T2 ""^ ~' 
CAMP content by radioimmunassarSan, , ^^*^™-ation of 

in CAMP radioimmunassay buffer bef^rT ^ ^"'^ ^'^'^^ 

using the commercially avdlaw! ^''°'f .^"^^^^^ <^P content 
15 (Wilmington, DE). ""'"^ NEW/DuPont 

by quantitatilrrlre oT^^^wtrhtr^^^ -^^-^'^d 
cultures of rat anterior pit ^ 3^^""" f""^ ^^^^^ 
20 p.tuitaries by enzymatic digest ^th 0 ^ T 

hyaluronidase in Hank's bal«nT^ collagenase and 0.2% 

suspended in culti^^^ed^l " T ^^"^ 
105 cells per milliliter l^To m o^th ' ^ 

well of a 24.well tray. Cells wer^ °!;„^^^^^ Placed in each 

---atmosphere^tS^ocrr 

consisted of Dulbecco'a m^^ w; j r, ^ ^ ''"^^"^^ medium 

amino acids, 1% , t 1% nonessential 

testing oo.poundftrLlrT"'::'"*^™'""^''- ^'f- 
30 washed twice 1.5 hours J„3 ° ™ ^^'"se, cells were 

^'art Of the experiment w^tt ^1™" T" """'^"'"^ 

Hepes ,pH 7.4,. T^rl^trut oVth 
.n qnadrupUcate by adding thL " l l of '^^^^d 
, and incubating them at 37oc Z Z iT 

'5 was removed and centri«,ged at 2 „o":;~^ 

tor 15 mm to remove any cellular 
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3 m. ^ ^^50 of about 30 pM to about 
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1- A compound represented by formula I: 



c=o 

W 



I 

5 as well as pharmaceutically acceptable salts anH >, ^ 

wherein: hydrates thereof, 

or substituted with: 1 to 3 C,^S^^ "nsubstituted 
-0R2 groups, methylenedioL S^T ^2?' ^"^^^ ^ ^ 

-N(R2)C(0)., .C(0)N(E2,., .cr2=cr2. .g^.. ' 

Rl« is selected fre. the «.o„p „ ^ ^ ^ ^^^^^^ 
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they may be taken together with th. „ .1 troupe are present 
With any intervening" t7,^r«p^L:^" c:^* ""^""'^ 
including O, S or NR3a „here S^T. ^'^ ™« "P^^'Uy 

,^ a,Mheingoptio„any.:^::Lf;:r°""'°''^-"'^ 
optionti:::::^::::r""°^''"-*""-^'='-=^^^^^^ 

Zl i» selected fron. the group consisting o« -0, -CH^. and -NH2a^ 

inte-rupted hy 0. , S^ol I ml^'' 
25 -(CH2)nOR2; ° ' *™2)nCON(R2)2, ^CH2)„0H and 



30 



naphthy^ ^ " "'"'^ Phenyl, biphenyl Ld 
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5 



10 



substituted with 1 to 2 of cJalJi oH of ' "^''2)t a« optionally 
1-3 halo groups, and ^ ^"203.7 cycloalkyi or 

halogeroS;'.'cON(^^^^^^ -bstituted with 1 to 3 of 

■CF3 or lH.tetrazoI-5-yI; ' -S^^W^, -N(R2)2 

Q represents a member selected W 

ejected from the group consisting of: 

2/y . (CH2)x— C-(CH2)y— • 



^,3 ^^H- . --(CH2),-V-(CH2),-<i- 



p7a 

and 



R^ 



-<f-(CH2),-V-(CH2L- 
15 R7a 



20 



who«i„,andy.„taaepo„d»tiyo,:,2.3,4,5or6; 
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' N(=NH9)^^^^^^^^ of -NR4R5 . . 

10 -C(=NS02R2)N(R2)2; .C(=NN02)NE2 

15 3, said heteroaiyl and h2 v mdependenUy 1 to 

taken 'irj'l°d°::^"^trT''-'°'^'' 

B i, asl«tod from the greup conrtating „e 
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R2 






-N and l-^r^h 



where attachment points are indicated by lines external to the rings 
and to the open ring which are optionally substituted by Ci-6alkyl and 
where R2 and (CH2)q are described above; 

r~\ 

Y 

represents an aromatic or non-aromatic 5-6 membered 
ring structure wherein: 

G is N, CH or C; 

Y is -C(0)-, -S02-. -C(ORll)=, -C(SRll)=, -C(NR11)=, -C(R11)i 2= 
=N-, NRll =NC(0)-, -N(Rll)C(Rll)2- or -C(Rll)2-; 

and 

X is-N(Rll)-,=N-, =N-C(Rll)2-, -0-, -0-C(R11)2-, -S-. -S-CCRU),. 
orC(Rll)2; . v ^2 

Rll isH, Ci -08 alkyl, -(CH2)pOR2, -(CH2)pN(R2)2 
(CH2)pN(R2)C(0)N(R2)2, -(CH2)pN(R2)C(0)R2, (CH2)2 heteroaryl 
(CH2)pN(R2)S02Ci-C4 alkyl, -(CH2)pC(0)N(R2)2, or -(CH2)pC(0)OR2 
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where heteroaryl is tetrazole, oxadiazole, imidazole or triazole which h 
optionally substituted with R2, 0R2 or N(R2)2 and where p is 0-3; 

A is a fused aromatic or non-aromatic ring, having 5-12 
atoms, and containing 0-4 heteroatoms selected from O, S and N, 
optionally substituted with 1-3 groups selected from: Ci-6 alkyl.'halo, - 
0R2, N(R2)2, methylenedioxy, -S(0)mR2, -CF3, -OCF3, -NO2, - 



N(R2)C(0)(R2), .C(0)0R2, -C(0)N(R2)2, -lH-tetrazol-5-yl, -S02N(R2)2, - 
N(R2)S02 phenyl, N(R2)C(0)N(R2) and -N(R2)S02R2; 



m is an integer from 0 to 2; 



n is an integer from 0 to 3; 



q is an integer from 0 to 3; and 



t is an integer from 0 to 3. 



2. 



A compound of structural formula T: 





C=0 




Formula I' 



wherein 



a pharmaceutically acceptable salt or hydrate thereof, 
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Rli 



IS 



10 



15 

R2 

20 



IS 



IS 



25 Rlai 
R2ais 



selected from the group consisting of: Ci-Cio alkyl, aryl, 
aiyl (Ci-Ce alkyl), (C3-C7 cycloalkyl)(Ci-C6 alkyl)-, (C1-C5 
alkyl)-K-(Ci-C5 alkyl)-, aiyKCQ-Cs alkyl)-K-(Ci-C5 alkyl)-, 
and (C3-C7 cycloalkyl)(Co-C5 alkyl)-K.(Ci-C5 alkyl)-, 
where K is -0-, -S(0)m-, -N(R2)C(0)-, -C(0)N(R2)., 
CR2=CR2-, or -CjC-, where R2 and alkyl may be further 
substituted by 1 to 5 halogen, S(0)inR2a 1 to 3 of 0R2a or 
C(0)0R2a, and aryl is selected from: phenyl, naphthyl, 
biphenyl, quinoUnyl, isoquinolinyl, indolyl, azaindole, ' 
pyridyl, benzothienyl, benzofuranyl, thiazolyl, and 
benzimidazolyl, and where the aryl is unsubstituted or 
substituted with a substitutent selected from: 1 to 3 of Ci-Ce 
alkyl, 1 to 3 of halogen, 1 to 2 of -0R2, methylenedioxy, - 
S(0)mR^, 1 to 2 of -CF3, -OCF3, nitro, -N(R2)C(0)(R2) . 
C(0)0R2, -C(0)N(R2)(r2), -lH-tetrazol-5-yl, -S02N(R2)(r2) . 
N(R2)S02 phenyl, or -N(R2)S02R2; 

selected from: hydrogen, Ci-Cs alkyl, (CH2)t aiyl, and C3- 
C7 cycloalkyl, and where two Ci-Ce alkyl groups are 
present on one atom, they optionally are joined to form a C3- 
C8 cyclic ring, optionally including oxygen, sulfur or NR3a 
where R3a is hydrogen, or Ci-Ce alkyl, optionally 
substituted by hydroxyl; 

selected from the group consisting of hydrogen, and Ci-Cs 
alkyl; 



selected from the group consisting of hydrogen and Ci-Cs 
^^^y^' ^^'^ alkyl optionally substituted by hydroxyl; 

R2b is selected from hydrogen, Ci-Cg alkyl, (CH2)t aiyl - 
(CH2)nC02R2. -(CH2)nCON(R2)2, -(CH2)nOH or - 
(CH2)nOR2; 
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Zlis 
Z2is 



TchTorT ''.Tr ""^"'^"^^ of hydrogen, -(CH2)qSR2. 
HOH2)qOR^ and Ci-Cs alkyl; 

selected from the group consisting of -0-, -CH2- and -NR2a. 
selected from the group consisting of -O-. -CH2-.-CHR2b. 

R^«. Q and/or W to form a C5-8 cyclic ring, which can 
optionally be interrupted by oxygen, S(0 J or 

W is selected from the group consisting of: hydrogen Ci-C« 

alkyl. (CH2)t axyl, -(CH2)qC(0)OR2 -(CH2),Or2' 
(CH2)qOC(0)R2 -(CH2)qC(0)R2 -(CH2)qC(0)(CH2 )taxyl, 

-(CH2)qC(0)N(R2)2, -(CH2)qN(R2)C(0)R2 . 
(CH2)qC(0)N(R2)2, -(CH2)qN(R2)S02R2 ' 

-(CH2)qN(R2)C(0)N(R2)2,.(CH2)qOC(0)N(R2)2, 

-(CH2)qN(R2)C(0)OR2, -(CH2)qN(R2)S02N(R2)o - 
(CH2)qS(OWR2 ,cH2)t heteroa^l where the heteroa^l 
IS preferably tetrazole, oxadiazole. thiadiazole, triazole or 
pyrazme, which is optionally substituted with R2 N(r2)2 
and 0R2 ^here R2 (CH2)q and (CH2)t is optionally 
substituted wife 1 to 2 C1-C4 alkyl, 0R2 C(0)0R2 1.3 halo 
0R2'^rn^lt °P*^°^^ly I'^bstituted with 1 to 3 halogen - 

I is selected from the group consisting of: 



- y 

R7a 
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5 



fij/a ^'^ Wx-V— C-(CH2)y— 

R7a 

where x and y are independently 0. 1, 2, 3, 4, 5. 6; 



Vis 



R7 and R7a are independently selected frn^ tv, 

hydrogen Ci cIZ T. ^ ^^''^ '''''^^^^^S of 

yarogen, Oi-Ce alkyl, tnfluoromethyl and aiyl; 

15 R8is selected from the group consisting of 

^ ' R' 

R4 and r5 are independently selecterl ft™ «, 

C(=m2,N(R2)/.c "-'Mng of r2. . 

a oSf T*'' -«=NN02)NB2 heteroaryl. - ' 



Muoropropy,. (CHaWdop^pA „,r4 ,^,r5 ^ 
cX ™ -'^Haa-L^- where L, i 



to 3, said heteroarvl anH T?2 r.r.+;^ n 
groups of Ci-6 aZ 17 f , S?"^ substituted with 1-3 
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co„«.4 Of -'-ted from the group 




■N 
R2 




15 R2r2' ^'"W^ 



and -|-N 



and to the open rine whiVh o ^^*e™al to the rings 

20 (^H2)q are described above; 

^ N, CH or C=- 



Yis 



-C(0)-, -S02-, -C(orH)= .crqRl^ ^.xt., 1 1 
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X is 



5 Rll 



A is 

15 



-N(Rll).,=N-.=N-C(Rll)2-.-N(Rll). .Q- -0-CfRll^o 
-S-, -S-C(R11)2- or C(R11)2; ' ^ '^2-. 



H, Ci -C8 alkyl, -(CH2)pOR2, -(CH2)dN(R2)9 
<CH2,pN,E2,C,0,N(r4. <CH,US^2, ,ch,„ 
he^maryl, (CH2)pN(R2)S02Cl^4 alkyl, - 
CH2,pC(0,N(B2,2, o. -(CH2)pC(0,OR2 , 

10 "''t'"'^'^' ™'''^'>'« Wazole which i. 

substituted With E2 0^2 ^ 



0CP3 mtro. -N(E2)C(0)(R2,, .o(0)or2 .C(0)N(E2 , ,t 

tetra.oI.5-yl..s02N(R2)2,.N(R2)so2pwi 
N(R2)C(0)N(E2) „r.N(R2)go,i!2 

25 m is an integer from 0 to 2; 



n is an integer from 0 to 3; 
q is an integer from 0 to 3; and 
t is an integer from 0 to 3. 



35 
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Q — R8 
pic W 

Formula lb 

or a pharmaceutically acceptable salt or hydrate thereof 



5 wherein: 
Rl is 



10 



R2is 



selected from the group consisting of: Ci-Cio alkyl arvl 
axyl (C1-C6 alkyl), (C3-C7 cycloalkyl)(CiWalkyir'(^C. 
aIM)-K-(Ci.C5 alkyl)-. ^^00.0^ .,^,1^'^^ ^^^^^ 
and (C3.C7 cycloalkyl)(Co-C5 alkyl)-K-(Ci-C5 alkyl)- ' 
where K ,s -O-. -S(0),n-, -N(R2)C(0)-, -C(0)N(R2): .' 

biphenyl qumohnyl. isoquinolinyl. indolyl. azaindole 
pyndyl. benzothienyl, benzofuranyl. thiazolyl, and ' 
benzimidazolyl and where the axyl is unsubstituted or 
substxtuted wxth a substitutent selected from: 1 to 3 of Ci-Ce 

SfO?' I2 f f ' 2 of -OR2, methylenedioxy - 

S(0)n,R2. 1 to 2 of -CFg, -OCF3. nitro, -N(R2)C(0)(R2^' 

nIXo "'b~^^"'^' ~azc:i-5- 1, -SU;h2) . 

N(E^)S02 phenyl, or -N(R2)S02E2; 

selected fr^. h^^^,,^ ^-Cs alkyl. (CH2)t a:yl, and C3- 
C7 eye oalkyl, and whe« t„„ Ci-Ce alkyl g.„„p7a;e 
P^»» on one atom, they optionally are Joined to fom> a C3. 
C8 cyehe nng, optionally including oxygen, sulfur or NRsf 
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where R3a hydrogen, or Ci-Ce alkyl. optionally 
substituted by hydroxyl; 

^ B^ai, ^de«ed from th, group con.M„g of h3,d™^e„„,Ci-08 
aliyl, said aftyl optionally substituted by hydroio.1; 

a„ -NH2^ hen Z2 ia NB2b „ 

10 „„/ n°f ' ^ »»» « C5.8 cydic ring, which can 

optionally bo mlorrupted by oxygen, S(0 

R^b is selected from hydrogen, Ci-Cg alkyl, (CH2)t ar.1 
C^2,nC0^V.CH.«^^ 

W is selected from the group consisting of: hydrogen C, r- 

2» alkyl, (CH2)t aryl, -(CH2),0(0)OE2, ^cCoS' ^ 

■(CH2)qO(0)N(E2)2, -(CH2)oN(E2)C(0)r2 . 
(CH2),C(0)N(r2)2, -(CH2)^(b2)S02R2 ' 
25 -(C W(E2)C(0)N(E2,2, <CH2),OC(0)'n(R2)2 

(CH2),S(O^R2 (CH2H heteroaryl where the heteroary, 
IS preferably tetrazoie, oxadiazole, thiadiazole, triazole or 

30 « ■<'''*2'''»''<°H2)t is eptionaUy 

substituted With 1 to 2 C1-C4 alkyl, Or2 C(0)0E2, 1.3 halo 

OK^t^X^^'^^^U't'^;:'^^^^ 1 3 halogen, - 



15 
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Qis 



selected from the group consisting of: 



-(CHA-^-V-,CH,V- and -(CH,,.-V-(CH,V-Jl 

R7a 



Where x and y are independently 0, 1, 2, 3, 4. 5, 6; 

selected from the group 
C0NR2. and -NR2co- 



yarogen. Oi-Ce alkyl, tnfluoromethyl and aiyl; 



R8i 



selected from the group consisting of 
I «>^NRio and -ijT— R4 

' 2,2,2-tnfluoroethvl 3 3 'J- 
taken together to form -(CH2)<i-La(CH2)e- where Lai 
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Eis 

10 



15 Bis 



C(R% O. ^<ow „, .^0,2,, , a are independently 1 
^uZf cTrrI f -Wtuted with 1-3 

S02N(r2,2,N(r2)so2R2 >2' 

.elected from the group con^^ting of .SO2-, -C0C(R2)n. . 
C(=N.CN)-, -0(=N-N02)- and -C(=N^02N(r2)2., ' 

H9 & RlO independently H, Ci « alkvl „>■ ™r 11 

toEeth.r t„ f optionally may be taken 

together to fonn a C3.8 cyclic ring, which can optionally be 
mteirupted by oxygen, S(0)n, or NR2a: onally be 

sofected fron, the group consisting of a noncychc, cyclic 



20 



where attachn,ent points are indicated by lines 6) , , , . 

and t a,e opening which are optionalCCl^XT 
<-6 alkyl and where R2 and frwo^ « j ., ''*'"Dy^l- 

ana lCH2)q are described above; 
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^ is N, CH or C=; 



=N-, NRll =NC(0), -N(Rll)C(Rll)2- or -C(Rll)2, 

-N(Rll)., =N-. =N-C(Rll)2-, .N(RllK .q. .0-C(R11)o 
-S-, -S.C(Rll)2- or C(Rll)2; ^ ' ' " C(R 1)2-, 

-C8 alkyl, .(CH2)pOR2 -(CH2)pN(R2)o 

heteroaryl, (CH2)pN(R2)S02Ci-C4 alkyl - 
CCH2) C(0)N(R2)2. -(CH2)pC(0)OR2 ;here heteroaryl is 
tetrazole. oxadiazole. imidazole or triazole which is 
op .nally substituted with R2 or2 or N(R2)2 a there p 

IS U-oj 



X is 



15 

A is 



halogen, -0R2, ^,^2^ methylsned ^P^ 
0CF3 nitro, .N,r2,C(0)(E2,, -C(0,0R2 !h ' 
tetrazoI-6.yl. -S02N(e2)2, .N(R2)s02 phenyl 

N(R2)C(0)N(R2) „r-N(R2)so,R2 j^^^! . 

m is an integer from 0 to 2; 



30 

n is an integer from 0 to 3; 
q is an integer from 0 to 3; and 
35 t is an integer from 0 to 3. 
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4. 



4. A compound according to Claim 1 wherein 



Formula 




Q — r8 



Formula Ic 

re^r~"^ « "y^ate thereof, 

« selected from the group consisting of c, C,n .It , , 

f 1-C6 a>V„, (C3-C, e^cloaM^c'^CeC ,c7c^ 
alkyI)-K.(Ci-C5 alkyl)-, a,yl(Co-C6 „ C ' I n' 
and (C3-C, cycloalkylXCo^s ^IVRM, of^ f ' 
K is -O- -S(0) Mf»9>X^; li'l-Cs alkyl)-, where 

benzofuranyl, thiazolyl, and benzimidazolyl. and wherL th 

aiyl IS unsubstituted or substitnf «H -.i. , 

selected from: 1 to 3 ofC^cT^Cl^^^^^^ 

-0H2 .etbylenedioxy. -S^l^f ^0^^^ ' " 

tetrazol-5-yI.-S02N(R2)(R2) .Nm2)qno ^ , ^' 
N(R2)S02R2. ' ^ phenyl, or - 
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R2i 



IS 



R2a is 

10 



Z2 



IS 



15 



selected from: hydrogen, Cl-Cs alkyl, (CHj). arvl 
C3^7 CcloalVl, and „He. t„„ C.-Ce alM t' st 

K .where R3a „ y^^^^^^^ ^ 
substituted by hydroxyl; 

sdected from the ponp e„n«ating of hydrogen and Oi-Cs 
alkyUaadalkyI optionally substituted by hydroxyl; 

selected from the group consisting of .0- -CH2 pm>2b 
TcT.^^" o"""^^"' "^l-CS ^lij". (CH2), ar,l 



25 Xr(c^*:r''"°^'^°«°'^''^'^'*».ci-C8 

alkyl,(CH2)tajyl,-(CH2)qC(0)OE2 -(CHo) Ob2 
•(CH2,,OC(0)R2, .(CH2),C(0)R2 .(cS«„ , 

■;CH2),C(0,N(R2,2,,CH2,,Nm2«0)^^^^^^^ 
- CH2),C(0)N(R2)2, ■(CH2),N(E2bo2R2 ' 
,0 ■<CH2),N(R2)C(0)N(R2,2, ,CH2),OC(0)N(R2,2, 

(CM S<of pr"*' • W<R2,S02N(R2,,, . 
(CH2)<,S(0)mR2 and (CH2), heteroa,yl where the heteroarvl 

' ^ optionally substituted with R2, n(r2)2 



20 Rlc i 



IS 
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IIT: r^l' '''''''^ ^^«2)t is optionally 
substituted With 1 to 2 C1-C4 alkyl, 0R2 c(0)0R2 '.3 ^^,0 



selected from the g„,up consisting of: 



-CH,-S-(CH,fc- .-CH,-0-,CH3),- -CH f^^u 

^ 2/2 , CHg— -N-(CH2)2— 

-CH2— N-C-CH2- and 

(!i -?-N-(CH2)2-. 
O 



10 R6a 



15 



20 



B8« fr°n, the group ,„„,i,H„g„(. 

1 3 ^^NRio and -1^— R4 

7 

taken together to form -(CHoU-L CHo^ u ""^"^ 
-C(R2)2. .0- .Sfoi xrl? ^^^^^2)e- where La is 

to q I' u ' °' '^^^ ^ ^'^^ ^ «re independently 1 

to3,saidheteroarylandR2n„f,-„ „ , i^«"aenuy i 

groups of Ci-6 alS 17 L M^pi "^ ^^^^^^^^d with 1-3 
1 6 aiRyi, 1.7 halo, N(R2)2, or2, N(R2)C(0)R2, 
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C(0)N(R2), oC(0)R2 s(0)^r2, CF3, OCF3 NO9 

S02N(R2)2,N(R2)S02R2 orn^ethylenediox;; 

5 R9 & RlO are independently H, Ci a alkvl nr- nr,f ,1 

tn^^^h . ^ ^ optionally may be taken 
together to fonn a C3.8 cyclic ring, which can optionally be 
interrupted bv oxv^n arn^ xTr.o» ^ 



10 



interrupted by oxygen, S(0)m or NR2aj 
G is N, CH or -C=; 



Yis 



X is 



Rll 



IS 



A is: 



-C(0)-. .SO2-, -C(0R11)= -C(SR11)=, .C(NRll)- CfRll^. 
=N-, NRll =NC(0)-, -N(Rll)C(Rn)2. or 

-N(R11)-. =N-, =N-C(Rn)2-, -N(R11).. .q. -0-C(R11)o 
-S-. -S-C(Rll)2- or C(Rll)2; ' ^ 

H, Ci -C8 alkyl, -(CH2)pOR2, -(CH2)oN(R2)9 
(CH2)pN(R2)C(0)N(R2)2. -(CH2)pN(R2)C(OB2, (CH2)2 
heteroaiyl, (CH2)pN(R2)S02Ci-C4 alkyl 
-(CH2)pC(0)N(R2)2. or -(CH2)pC(0)OR2;here heteroaiyl is 
tetrazole, oxadiazole, imidazole or triazole which is 
o„ substituted with R2. or2 or N(R2)2 any where p 

—nr"' r'°'''"^^' cycloheptane. 
pyrrolidine, pyrrole, piperidine, imidazole, pyridine 
pyrimidine, thiophene thinlnn^ ^-u- , 

CPs -OCFa, mtro, -Nai2)C(OXR2), <;(0)0E2 ^(oZi^L . 

iN^K ;t>U2R'i, m the case wherp iha ^-^^ • 

IS asymmetrical all 

isomers are included- 
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m is an integer from 0 to 2; 
n is an integer from 0 to 3; 

5 q is an integer from 0 to 3, and 
t is an integer from 0 to 3. 

10 Formula Id:'' '""^"^ *° ^^^^ ' having the 



y H 




Q R8 



Formula Id 

K^is the group consisting of: 

20 H N ^^N^ 

" H 



3 
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H 




CH 




3 CI 

CHa 




CH, H 






N^CH, 



H 



Ck 






and 



„ , ^„ ^aiJtyj, itoSofhalogen, lto2of.OR2 

, ^K^nyya m ), -lH-tetrazol-5-yl, -S02NfR2VR2^ mn2\cr^ 
phenyl, or -N(R2)s02R2. ^^2xnik xk -N(R^)S02 



R2i8 
R2bis 



Wis 



butyl, isobutyl, t-butyl; 

selected from hydrogen C1-C4 alkyl, (CH2)„ arvl - 

selected from the group consisting of: hydrogen Ci Ca 
alkyl. (CH2)t a^I, -(CH2)qC(0)OR2 .(chVo^, 
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(CH2)qOC(0)R2 -(CH2)qC(0)R2 .{CHo)aC(0)(CT{oV i 
(CH2)qC(0)N(R2)2, -(CH2)qN(R2)cS^^^^^^^^^ " 
(CH2)qN(R2)S02R2. -(CH2)qN(R2)C(0)N(R2)2 . 
(CH2)qOC(0)N(R2)2, -(CH2)qN(R2)C(0)OR2 
(CH2)qN(R2)S02N(R2)2. -(CH2)qS(OM2 Jnd (CH2)t 
heteroaryl where the heteroaryl is preferably tetrazole 
oxadiazole, thiadiazole, triazole or pvrazine wh,Vh • ' 

10 ?f f ' ^ " " """""^'^ "i* 1 to 2 C1-C4 

C1-C4 alM. -S(0)„E2, N(R2,2, cpg iH-tetr Jd-S^r ' 
Qis selected from the group consisting of: 

-CH.-S-<CH.,- ,-CH.-0-<CH,,- ,-CH.-r,CH.,- 
-CHj— N-C-CH,- and „ " 

(il -9-N-(Chy,- 

5 O 
alkyl, r2cO- and R2s02-; 



R8i 



IS 



20 



R4 and r5 are independently selected fr«m tv,« 

C^-^rT?2w^x>2^ the group consisting of R2 . 

C(-NR2)N(R2)2, heteroaryl,-C(=S)N(R2)2, -C(=0)Ny)2, - 
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Eis 



C(=0)R2 2.2.2-trifluoroethyl, 3,3,3-trifluoropropyl, (CH2)t 
cyclopropyl. and the heteroa^, is pyridyl or i^iLolyl 

selected from the group consisting of -CO-, .C(=: 



N-CN)-, and 




is: 




o 

Q 

'■V 






methylenedioxy, -S(0)„,r2, .qFo .qcFo 
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Rll 



IS 



heteroaiyl, (CH2)pN(E2,g02Ci^^ . '^«2)p 
(CH2, Cco,Nm2)2, or -<CH2)pC(0)OR2 , ^ 
tetra.0 e. „adia.ole, imidazole or tria«,le wluch is 
op .onally aubsatuted with R2 oe2 N,R2,;*d the. 

IS U-Q* 



m IS an integer from 0 to 2- 

10 

n is an integer from 0 to 3; 
q is an integer from 0 to 3, and 
15 t is an integer from 0 to 3. 
6. A 



o- A compound according to Cla^m i >,o„- xi. 
Formula le: ^"^"^ ^^'^ structural 



H H o 
, i I II . 





c=o 

R2bi O 



Y 



20 



'xi — Q— r8 

H' i 



Formula le 

or a Phannaceutica^y acceptahle salt or hydrate thereof. 



wherein: 
25 Ri is selected from the 



group consisting of; 
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Co' 



CH3 



CH, 



H 



CI 





CH3 




CH5 



V 



07^ 




CH3 




wherein the aryl groups shown above may be forf>,. u 

is selected from hydrogen or C,-C, alkyl; 

is selected from hydrogen. C,-C, alkyl. 
^^ti^l phenyl or iCH^X-OR"; 



W is selected from the 
substituted by R^, NCR^), or OR^; 



sub»f.if,.*.j .... o ' „ J. '™»',C(0)OR, or oxadiazole opMonaUy 
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CHjS-CCHj)^- or -CHjO-CCHj)^- ^ ' ' ^^"2^6"' 



IS 



"\ and — J;,L.r4 



or C1.3 alkyl; -^^ °^ -^H^CHj-OR^j and Rla is h 

is hydrogen, R^. CF3, CH,CF3 or CH,CH,OR,; 



is hydrogen, 1-2 R^ 1-2 halogen, 1-2 OR^ or 1-2 CF • 

3' 

q is 0 or 1, and 
n is 0, 1 or 2. 

7. A compound according to Claim 1 which is 



selected from: 
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below.'- ^ '^''"^P""^^ ^'^'^^^S to Claim 1, depicted in Table I 




Rla 


R2 


G-Y-Y 


H 


H 


N-CO-NR 


CH3 


H 


N-CO-NH 


CH3 


5-P 


N-CO-NH 


CH3 


5-F 


N-CO-NCH2CPQ 


CH3 


H 


N-SO2-NH 


CH3 


H 


N-CO-NCHa 


CH3 


H 


N-C0-NCH5ICH.Q 


CH3 


H 


N.CO-NCH2CO9H 


CH3 


H 


N-C=N 


CH3 


H 


N-CO-O 


CH3 


7- 


N-CO-0 




C02Me 




CHs 


6-P 


N-CO-O 


CH3 


6- 


N-CO-0 




C02Me 




CH3 


5- 


N-CO-O 




C02Me 


CH3 
r<Wo 


H 


_ C=CH-NH 
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or a phannaceutically acceptable salt or hydrate thereof. 
9. A compound according to Claim 1 wHch i 



IS selected from: 




CO-^-Bu 



CO-f-Bu 



O. H 





CO-f-Bu 

wherein X- is a negatively charged counterion 
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diamine 




COg-Apr 
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CO2 



pharmaceutically acceptable salt thereof. 



30 
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12. A method Of treating diabetes disease in a mammal 

- need of such treatment, which comprises administering to IT 
mammal an effective amount of a somatostatin agonist. 

5 ^ ^ ^f- ^"'^**'°'^°f*'eating diabetes disease in a mammal 

- need of such treatment, which comprises administering to " 
mammal an effective amount of a somatostatin agonist of CW 1 

10 n..H f '^"'^^^"'^"^^^^^^^"g^^^o^^egalyinamammalin 
10 need of such treatment, which comprises administering to sai" 
mammal an effective amount of a somatostatin agonist of CW 1. 

.th^l"^ 
15 aSfechve amount of. ,omato.tatm agorist of Claim 1. 

n,.„ ,■ ^^'^ preventing depression in a 

m^al m need of such treatment, which comprises admin^^to" to 
sa.d mammal an effective amount of a somatostatin age^t 

17. A method of treating or preventing depression in a 
said mammal an effecfve amount of a somatostatin agonist of Claim 1 

efiFectzve amount of a somatostatin agonist of claim 1 



20 



25 



wo 98/44922 



PCT/US98/06488 



-129- 



m^mm.^' diabetic reti^^^^ 

mammal m need of such trpnf rr.o«+ i.- , p^^tny m a 

such maaaal an eff".t llTf =<toini^ring to 

enechvc amount of a .omatostatin agonist of claim 1. 

compound acSrding to'Zo™ 7"°^'"°° " 
carrior. ° Pk^-^'euticaUy acceptable 
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